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THE HEATING PUMP 
WITH CERTIFIED PERFORMANCE 


A Jennings Return Line Vacuum Heat- 


_ing Pump may be installed with the 


absolute assurance that it is of the 
proper capacity to keep your heating 
system at top-notch efficiency. 

For the actual working capacity of 
your Jennings Pump is determined by 
careful tests under working conditions, 
and with the actual motor that goes on 
your job, regardless of currentcharacter- 
istics. Every Jennings Pump has to deliver 


full rated capacity of air and water 
simultaneously before it is released. 

TheJenningsHeatingPump has every- 
thing in the way of safety, convenience, 
and real dollar saving economy that 
years of experience as leading heating 
pump manufacturers have enabled us to 
put into.it. Quality is backed by an un- 
challenged reputation, and satisfactory 


- performanceis assured bya nation-wide 


network of Sales and Service offices. 


THE NASH ENGINEERING COMPANY 


$s OUTH NORWALK - CONNECTICUT © U. S. A. - 
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ITH more than 5400 tons of air conditioning 
installed in 72 exhibit spaces, the New York 
World’s Fair is truly an air conditioned fair. When this 
figure is compared with the 750 tons which was used 
at the Chicago 1933-34 Fair it can be readily seen 
what great strides have been made in the public ac- 
ceptance of air conditioning during the past few years. 
While the primary purpose of air conditioning at the 
Fair is the comfort of visitors and the employes, a num- 
ber of exhibitors are employing it in their model manu- 
facturing and food processing plants. 

Engineers designing the conditioning for both the 
Fair and exhibitors’ buildings were faced with many 
unusual conditions due to the temporary character of 
the buildings, unusual shapes and construction of the 
buildings, lack of basements and the great peak loads 
which are expected. 

Of the 72 buildings and exhibit spaces which are 
summer air conditioned, eight buildings are owned by 
the Fair Corporation. All of these were designed on 
the basis of outside conditions of 95F dry bulb and 
75F wet bulb. Because of the necessity of keeping first 
costs as low as possible the Administration, Press and 
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5400 Tons of Air Conditioning for 
New York World's Fair 





Post Office Buildings, the Terrace Club and the Peri- 
sphere have an inside design temperature of 85F dry 
bulb and 68F wet bulb. The Music Hall, which seats 
2500 people, has an inside design temperature of 80F 
dry bulb and 67F wet bulb. It is felt that a 10F dif- 
ferential in the Perisphere will provide satisfactory con- 
ditions because of the short time, 6%2 min., that any 
one person will be in the enclosure. 

There are many interesting features in the air condi- 
tioning systems of the Fair Corporation buildings. All 
systems are of the direct expansion type and in many 
cases the systems are zoned. 

In the Administration Building zoning was accom- 
plished by using five entirely separate refrigerating sys- 
tems, each serving a separate zone. Equipment in the 
first zone consists of three 4-row direct expansion coils 
and three single-row blast coils. A single compressor 
circulates refrigerant at 41F at the coil. In the second 
zone a 5-row coil supplied with 34F refrigerant is em- 
ployed. This zone‘has a sing!e condensing unit. Zone 
three is cooled by a 5-row direct expansion coil and a 
3-row heating coil supplied by a 7%4-ton refrigerating 
machine. The fourth and fifth zones each have three - 
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(Left) The Westinghouse Building is 
divided into three main Sections, the 
Hall of Power, the Hall of Electricaj 
Living, and a center hall which is 
made up of an auditorium, lounge 
rooms and a terrace. On the ground 
level in the open area under the cir. 
cular part of the building is locateg 
the 128-ton air conditioning condens. 
ing units. These units and evaporative 
condenser are housed in a glass cage 
so that the operation of the cooling 
system may be seen by all visitors, 


Air Conditioning 
New York 


(Upper left) The Beechnut Packing Company building 
occupies about a half acre in the food zone of the Fair. 
The air conditioning equipment includes two six-cylinder 
refrigerating units, each driven by a 30-hp. motor, and a 
three-cylinder unit with a 15-hp. motor. The machines 
are installed on the ground floor behind one of the 
smaller exhibit areas and are connected to the air con- 
ditioning units on the mezzanine floor above. Ductwork 
distributes the air to more than a dozen outlets, while 
suitable ventilators in the roof permit the used air to 
escape. (Lower left) The Florida building, one of the 
two state buildings which are conditioned, has a summer 
cooling system rated at 80 tons refrigerating capacity. 
An unusual feature of the air conditioning system is that 
it is designed to perfume the air with the fragrance of 
orange blossoms as well as cool it. 





(Right) The Press and Post Office 
Building is designed to house the 
Fair publicity department and the 
United States Post Office. Since the 
building is to be used year-round, 
it is equipped with a gas-fired split 
system. Radiators are provided to 
heat the building to 50F while an 
additional 20F is obtained by coils 
in the air system. Air cooling is 
accomplished by an 87!4-ton direct 
expansion system with two zones, 
which is designed to maintain 85F 
dry bulb and 68F wet bulb temper- 
ature when the outside temperature 
is 95F dry bulb and 75F wet bulb. 
The building is insulated with 4-in. 
rockwool. 
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ight) The General Motors Building, 
eS A called Highways and Hori- 
zon, occupies the largest area at the 
Fair — approximately seven acres. It 
consists of four buildings ranging in 
height from four to six stories located 
on four corners of an imaginary, full 
scale street intersection as it might 
appear in 1960. In order to maintain 
proper air conditions within the build- 
ing a 330-ton air conditioning system 
has been provided. 


The World’s Fair 
1939 





(Upper right) The U. S. Steel Corporation building is 
known as the “inside out” building because of its unusual 
construction with exposed steel framework and stainless 
steel roof. The building is completely air conditioned 
with circulating cold water which is cooled by refrig- 
erant from condensing unit with a total capacity of 90 
tons. Refrigerating compressors are of the radial type. 
(Lower right) The Johns-Manville Building is cooled 
with two conditioning systems having a total capacity 
of approximately 23 tons. One system is used for cool- 
ing the offices while the other one maintains comfort- 
able conditions in the theater. Water for the air condi- 
tioning condenser is obtained from the city mains and 
after it is discharged from the condenser it is piped to 
fountains in the courtyard. 
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(Left) The exhibit building of the 
City of New York, one of the few 
permanent buildings at the World’s 
Fair, features what is said to be 
the largest gas heating installa- 
tion in the United States. Three 
boilers with a total rating of 400 
hp. supply steam for the hot blast 
heating system. During the sum- 
mer the air is conditioned by a 
240-ton refrigerating system. In the 
winter the arena floor will be used 
for ice skating and in the summer 
for roller skating, tennis, indoor 
baseball, and track meets. 
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AIR CONDITIONED BUILDINGS AT THE NEW YORK WORLD’S FAip 





NO. BUILDING 


U. S. Government 
Foreign Pavilions 
Switzerland 

Poland 

Canada 

League of Nations 
Italy 

Great Britain 
Town of Tomorrow 
Eire 

Rumania 

Soviet Republic 
Czechoslovakia 
Oriental Building 
Electric Farm Group 
France 

Belgium 

Food Exhibit No. 2 
Food Exhibit No. 1 
Distilled Spirits 
Standard Brands 
National Dairy 
Sweden 

Food Exhibit No. 3 
Eastman Kodak 
Beech-Nut Packing 
American Gas Assn. 
WPA 

Christian Science 
House of Jewels 
Borden Co. 


OCOONOAAWN — 





NO. BUILDING TONS 


32 General Cigar 50 
33 Triangle Restaurant 53 
34 Continental Baking 8, 
35 Swift & Co. 
36 American Tobacco 75 
37 Johns-Manville 23 
38 American Radiator 4Y, 
39 RCA 15 
40 American Tel. & Tel. 47 
41 E. |. du Pont 112 
42 Carrier Corp. 49 
43 U. S. Steel Corp. 90 
44 Consolidated Edison 188 
45 Perisphere & Trylon 70 
46 N. Y. World’s Fair 
(Press & Post Bldg.)  87/, 
N. Y. World’s Fair ; 
(Administration Bldg.) 2471, 
N. Y. World’s Fair 
(Headquarters) : 67, 
Hall of Business 10 
New York City 240 
Electric Utilities 169 
General Electric Co. 62 
Westinghouse 128, 
Goodrich 5 
General Motors 331 
Ford Motor 530 
Firestone Tire 20 
Chrysler Corp. 190 


GB er conorrioneo 
“Cor air conorrione 








OTHER AIR CONDITIONED BUILDINGS AND EXHIBIT SPACES NOT SHOWN ON MAP 


BUILDING 


Bethlehem Steel Co. 
Children’s World 
H. J. Heinz Co. Denmark 
Household Finance Corp. Finland 
Link-Belt Co. : Peru 

Nash Kelvinator Arkansas 
National Biscuit Co. Florida 
Refreshments at the Fair, Inc. Arrowbrook Club 
Servel, Inc. Music Hall 


TONS BUILDING 


Austfalia 


Yale & Towne Mfg. Co. 2 


TONS BUILDING TONS 


Sound Studio 8 
45 Terrace Club 67/4 
60 SUMMARY 

25 44 Participants 3,112 Tons 
30 18 Nations 1,485 x3 
6 2 States 86 vy 
80 8 Fair-Owned Buildings 

22 72942 ” 

160 Total—72 Installations 5,412 ” 





5-row direct expansion coils supplied by separate con- 
densing units with refrigerant at a temperature of 47F. 

The Perisphere, which is a hollow globe 180 ft. in 
diameter, is supported on eight columns which are en- 
cased in mirrors. On these columns jets of water play 
so as to make them invisible and to make the sphere 
appear to be supported on uprushing fountains of water. 
At night floodlights throw cloud patterns on the Peri- 
sphere so that it appears to be slowly revolving on its 
axis. Spectators enter through the base of the Trylon 
and are carried on electric stairways up to the Peri- 
sphere. Two moving platforms, each designed to ac- 
commodate 800 people at a time, carry the spectators 
around the Perisphere in 6% min. 

Since it would have taken about 500 tons of refrig- 
eration to condition the entire sphere, it was decided to 
cool only the occupied portion on the platforms. In 
order to do this conditioned air is brought in at the base 
of the railing on each platform. To prevent drafts air 
is cooled only 10F at a maximum and travels at low 
velocities. The inlet temperature of the air will depend 


30 


on the outside temperature and will vary from 75F 
when the outside temperature is 75F and to 85F when 
the outside temperature is 95F. This comparatively 
high temperature is employed to reduce both cold shock 
to the spectators and to reduce the initial cost of the 
system. The total refrigeration required is approxi- 
mately 70 tons. : 

About 24,000 c.f.m. are supplied to both platforms 
and about 12,000 c.f.m. to the lighting units. All of the 
conditioned air is ionized. 

No attempt is made to recirculate the air from the 
Perisphere- due to the localized method of cooling. All 
of the conditioned air, plus an additional 12,000 c.f.m. 
which is brought in through the doorways, is exhausted 


‘by a separate exhaust system. To remove as much 


heat as possible as soon as it is generated the exhaust 
air is removed from points close to the lighting units. 

All the conditioning equipment has been installed at 
the bottom of the sphere between the inner and outer 
shells with both exhaust and supply ducts installed be- 
tween these shells. 
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Heating 

Since a number of the buildings are to be used year- 
round and since some are permanent buildings, it was 
necessary to provide heating during the winter. The 
Fair Corporation buildings which have heating systems 
include the Administration Building, Press and Post 
Office Building, the Terrace Club, hospital, police sta- 
tion and fire house, Employment Building, Construc- 
tion Shops Building, World’s Fair Garage, Operations 
Building, North and South Sub-Stations Building, and 
the Test Building. Among the permanent buildings 
which are heated are the New York City Exhibit Build- 
ing, boat house, field house, utility building, and the 
New York State Marine Amphitheater. Many private 
exhibitors have also installed heating equipment. For 
example, the National Dairy Company has a 75-hp. 
boiler, the Fort Motor Company a 40-hp. boiler, and 
Firestone two 25-hp. boilers. Numerous other exhibi- 
tors have resorted to gas-fired unit heaters and radia- 
tors for heating. 

When the first building was planned careful consid- 
eration was given to the type of fuel to be used. Because 
of the lack of storage space and because of the tem- 
porary character of most of the buildings, it was de- 
cided to use gas. Soon after the start of construction 
a contract was signed between the Fair Corporation 
and the Brooklyn Union Gas Company and the Con- 
solidated Edison Company of New York for the ex- 
clusive use of gas for space heating and water heating 
in all of the buildings of the Fair Corporation as well 
as in all of the permanent buildings. 

The three main Fair Corporation buildings, Ad- 
ministration and Press and Post Office Building and the 
Terrace Club are heated by split systems designed to 
provide a 50F temperature rise with radiators and an 
additional 20F rise with heating coils in the air dis- 
tribution system. Such a system makes it possible to 
maintain the building temperature at at least 50F dur- 
ing the night with the air moving equipment shut off. 
Also it makes it possible to heat the buildings with the 
air system alone when the outside air temperature is 
50F or higher. Radiator systems are zoned and indi- 
vidual radiators are hand controlled. The air system 
is also zoned but is thermostatically controlled. 

A two-pipe vacuum system with direct radiators is 
used to heat the field house while the Utility Building 


has steam unit heaters supplied by a vacuum system. 
The boat house, fire, police and hospital buildings are 
heated with gas-fired radiators and unit heaters. 


The gas heating system installed in the permanent 


exhibit building of the City of New York is said to be 
the largest gas heating installation in the United States. 
Three boilers with a total rating of 400 hp. supply 
steam for the hot blast heating system. Hot water for 
showers is supplied by a gas-designed boiler. During 
January and February of this year 5,664,000 cu. ft. of 
gas were used by this building. 


Ventilation 


The Building Code of the World’s Fair provides that | 
all spaces in all buildings should be adequately ven- 
tilated and establishes minimum requirements for ven- 
tilation. These requirements have been enforced for all 
Fair-constructed buildings and plans for privately- 
constructed buildings were carefully checked for com- 
pliance with this requirement. In the public spaces of 
the Fair-constructed buildings the minimum code re- 
quirements of 2 cu. ft. of air-per minute per square foot 
has been increased by 50% in some buildings and by 


100% in other buildings to insure adequate removal of 


the heat of electric lights and of the people. 


In general, buildings are ventilated by attic fans, that 
is, fans are installed in the attic spaces of the building 


and exhaust air through grilles or other openings in the 
ceilings. Fans are arranged so that all or as many as 


are needed to suit the attendance in each building may 


be operated, thus giving flexibility. 4 


Water Supply 


Water for the air conditioning purposes is taken from 
the mains of the New York City Catskill reservoir sys- 
tem. Approximately 9,000,000 gal. per day are avail- 
able for air conditioning purposes. This water is sold 
to the exhibitors at a rate which is designed to produce 
a revenue as large as possible without too greatly limit- 
ing its use for air conditioning. In the case of fire 
emergencies the use of water for air conditioning pur- 
poses will be restricted, thus making available approxi- 
mately 9,000,000 gal. per day for fire-fighting purposes. 

A number of exhibitors have resorted to other meth- 
ods of condenser cooling. These methods include the 
use of evaporative condensers, fountains, lake water 
and deep wells. 





World Growing Warmer, Say Russians 


jw. findings of Soviet explorers aboard the ice- 
breaker Syedoff, now drifting near the North Pole, 
together with earlier observations by other investiga- 
tors, have caused Soviet scientists to conclude that the 
Arctic region and, indeed, the whole world is growing 
warmer. 

This conclusion was voiced in reports published sepa- 
rately by Prof. N. N. Zupoff of the Meteorological In- 
stitute of the Northern Sea Route Administration, and 
Prof. L. Berg, corresponding member of the Soviet 
Academy of Sciences. They are cautious about deduc- 


ing causes or prophesying the duration of the change 
of climate. 
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Professor Berg recalls that the ice age 3,000 to 5,000 
years ago was followed by an epoch in which the 
average summer temperature was higher than now. 

Both scientists mention the Gulf Stream as a pos- 
sible cause of the rising temperatures but agree that 
this can at most be contributory—that other factors are 
causing a rise in the temperature of the Gulf Stream, 
which carries warmer water northward. They give con- 
siderable credence to the theory that climatic change 
may be due to increased heat from the sun either be- 
cause solar radiation has been intensified or because 
resistance by the earth’s atmosphere to the sunrays has 
been reduced. 
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New eight-story building of the American Safety Razor 
Corp., Brooklyn, N. Y. 


HE system of heating in the American Safety 

Razor Corporation’s new eight-story building at 
its Brooklyn plant is of particular interest because it 
is one of the few, and perhaps the only, industrial heat- 
ing system in the metropolitan New York area with 
unit heaters individually controlled from a single loca- 
| tion on each floor. 
| When the company’s executives together with their 
consulting engineer, Tenney & Ohmes, Inc., had de- 
cided to heat this building with unit heaters rather than 
with radiators, it was first proposed to install a number 
| of individual heaters on each floor. This plan was re- 
jected because it would mean a more complicated in- 
stallation, it might not provide adequate ventilation on 
certain floors, and other reasons. 

The heating plan eventually carried out in the final 
design and construction of the building evolved natu- 
rally from the above proposal. It consists of drawing 
fresh air into the building at one point on each floor, 
passing it through a set of air filters and through two 





| tSafety Engineer, Lumber Mutual Casualty Insurance Co. of New 
| York. 
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Unit and Duct Layout Gives Flexibility t. 


Industrial Plant System 


By ROBERT GRAHNT 


large heating coils and distributing this air throughout 
the floor by the usual ventilating system of ceiling ducts. 

and air grilles. Part of the heated air is drawn back 

into the cleaning and heating unit after circulating 

through the room, while the rest is lost either through 

open windows or by convection to other parts of the 

building. 

This system has several advantages: it provides a 
centralized control unit on each floor, which leads to 
simple and inexpensive operation and maintenance and 
enables a convenient control of the heating when only 
one or two floors of the building are in use—in the 
event of overtime work, for instance. Although the 
system was primarily designed to employ one-third 
fresh air and two-thirds recirculated air (except in the 
case of the basement and fifth floors where no air is 
recirculated due to its being contaminated by operations 
conducted on these floors) it is flexible enough to al- 
low a certain amount of variation from these propor- 
tions when conditions make it necessary. 

One of the less obvious advantages of the system 
is the elimination of the usual wall radiators beneath 
the windows, together with their accompanying steam 
risers. One of the greatest objections to the installa- 
tion of the present arrangement was the fear that work- 
ers near the windows would be subject to drafts. The 
louvers in the distribution grilles in the ceiling ducts 
have all been arranged to deflect the heated air down 
toward the work benches near the windows. In actual 
operation, this has not only been found to provide ade- 
quate protection against cold drafts from the windows 
but has also obviated one of the biggest objections to 
window radiators, namely, the discomforts felt by 
employes who sit at window benches with radiators 
beneath them. In previous cases of this kind, the com- 
pany has found it necessary to enclose these radiators, 
which, although it prevented the overheating of work- 
ers in the immediate vicinity, led to insufficient heat- 
ing of other parts of the floor. 

The plan view of the air supply unit, Fig. 1, shows 
the general layout of the air intake, filtering, heating, 
and supply apparatus. Three modulated thermostats 
are used in conjunction with two heating stacks for 
regulating the heated air temperature. The first of these 
thermostats, A, is located in the fresh air intake duct, 
and is adjusted to put the outside stack in operation 
whenever the outside air temperature falls below 40F. 
The other two thermostats, B and C, both operate on 
the inside heating stack. The first of these, B, is lo 
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Fig. 1. General arrangement of the air supply unit as used 
on each floor of the “A” building. All outside air is used 
on two floors and one-third outside air on the other floors. 


cated in the recirculated air inlet and turns the inside 
stack off when the temperature of the re-entering ai 
exceeds 70F, while C, in the air supply duct, turns off 
the inside heating coil when the heated air tempera- 
ture exceeds a predetermined temperature, in this case 
around 130F. 

Air filters are located just inside of the fresh air and 
recirculated air intake grilles. Each consists of a set 
of six washable filter units, with a total rated capacity 
of 9000 c.f.m. The air filters are installed in such a 
way that they are easily accessible for periodic clean- 
ing or inspection. The entire air supply unit is hung 
from the ceiling, about eight or nine feet from the floor, 
and the filter units are counterweighted so that they 
may be pulled down 
and renewed with a 
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plant, besides the offices, which has air cooling. It is ex- 
pected that air cooling will play an increasingly impor- 
tant part in other departments of the plant in the future. 

The two heating stacks used in the air supply unit 
are the usual extended surface type heating unit and 
consist, on most floors, of one row of coils in the out- 
side, or tempering stack, and two rows in the inside, 
or heating stack. Steam at approximately two pounds 
pressure is used for the heating. Supply fans have rated 
capacities of 7520 c.f.m. each, and are driven by 3-hp., 
3-phase electric motors. 

The accompanying floor plan, Fig. 2, shows the lay- 
out of the distribution ducts and the supply grilles on 
a typical floor, together with the relative position and 
size of the air supply unit. The new building, A, has 
been erected immediately adjoining an existing eight- 
story building, B.. On most floors a door was cut 
through from one building to the other, but in some 
cases the whole wall was removed. On all floors, how- 
ever, when one stands in a doorway between building B 
(which is heated by means of steam radiators) and 
building A, a definite movement of air from building A 
to building B may be noticed, affording immediate evi- 
dence of desirable air supply circulation provided by 
the unit air heating system. 

Further evidence of adequate air distribution was 
obtained from a smoke test on one floor. A smoke 
bomb was placed in the fresh air intake duct while the 
system was in normal operation. The smoke was emitted 
almost immediately from all of the air grilles, and with- 
in one minute was evenly distributed throughout the 
entire floor, and at the same time indicated a gentle, 
steady movement back to the supply unit and the re- 
circulated air inlet. 





Stair well 




















40x10" 




















005, 








Apparatus locatedon air inlet, 
platform hung tromceiling — grille 66x24 1 
O O oO > See = 


| 
BUILDING A EXISTING BUILDING B 








O O = O Oo 








minimum of inconven- 
ience. The best results | well NI Va 
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Fig. 2. A typical floor 
plan showing the arrange- 
ment of ducts from the 
heating unit. Latter is 
shown in detail in Fig. 1. 
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Another distinct advantage is the ease with which the 
building may be heated to normal temperature. Even 
ion Monday mornings during the past winter, after the 
building had been empty and unheated for a day and 
a half, the temperature could usually be brought up 
to 70F inside of half an hour. 

At the time the new building was being erected, two 
new oil-fired boilers were installed in the plant and 
two other coal-fired boilers were changed over to oil 
firing. Despite the approximately 165,000 sq. ft. of 
floor area in the new building, which imposes an ad- 
ditional heating load of considerable proportions, the 
cost of boiler room operation for the plant as a whole 
has been reduced since all the changes have been made. 
Figures are not yet available which will show just how 
much of the reduction is due to the changeover from 
coal to oil firing, and whether the new type heating 
system produces an appreciable saving over older 
methods. 

An interesting sidelight on this heating installation 
is found in the method used to heat two new elevator 
shafts which were constructed adjacent to the two exist- 
ing elevator shafts in the existing building B. The shafts 
in B are heated by a set of steam risers running inside 
of each shaft. It was decided to heat each new shaft 
with one unit heater on the second floor of the build- 
ing. Fig. 3 is a sketch of this system. Unheated and 
recirculated air is taken in near the second floor level, 
heated, and blown back into the shaft near the second 
floor ceiling level. Suitable baffle plates are provided at 
both the inlet and outlet to provide better circulation 
and to prevent drafts. This system has proved to be 
quite satisfactory in operation. 

In summarizing the outstanding features and ad- 
vantages of this heating installation, we find that it is 
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Fig. 3. Section showing the arrangement of unit heaters 
supplying the elevator shafts. 


distinguished by the convenience of having an individ- 
ual control on each floor, its ease of maintenance, its 
combined function as a heating and ventilating unit, 
virtual elimination of steam risers, and its general neat- 
ness of appearance. 





Estimating Amount of Steam Flowing Through an Orifice 


VERY air conditioning engineer who uses steam 
should be familiar with Napier’s famous “steam 
flow rule” since this rule is used as the basis for many 
computations pertaining to the use of steam. It is ap- 
plicable to: any problem where steam flows directly 
from high pressure into the atmosphere, as for humidi- 
fying, creating draft furnaces, in soot blowers, heaters, 
or oil burner atomizers. 
This is the rule as applied to steam flowing through 
a given opening: 
PA 


5 = — 


70 


where S = Steam flowing through opening, lb. per sec. 
P= Absolute pressure, Ib. per sq. in. 
A = Area of opening, sq. in. 
So that the rule can be more readily applied to most 
actual cases of steam flow it has been converted into 
the following form: 


0.257 PAC 
Cost of Steam, dollars per 10-hr. day = —————- 


where 


C = cost of coal per dollars per ton. 
W = Ib. of water evaporated into steam per Ib. of coal. 
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Example: What is the cost per 10-hr. day of steam 
flowing through a %4-in. round opening for creating 
draft in a furnace where the gage pressure is 100 lb. 
per sq. in.? Fuel costs $4 per ton; 8% lb. of water are 
evaporated into steam per |b. of coal. 

The area of the %-in. round opening is 0.196 sq. in. 
Then, substituting in the formula it will be found that 
the cost of the steam is $2.72 per 10-hr. day. 

For instance where oil is the fuel, the rule has been 
converted into the following form: 


64.8 PAO 
Cost of Steam, dollars per 10-hr. day = 


Where 





O = cost of oil, dollars per gal. 
Q = Ib. of water evaporated out. 


Example: What is the cost per 10-hr. day of steam 
flowing through a %4-in. round opening in an oil burner 
where the gage pressure is 100 Ib. per sq. in.? Oil costs 
$.05 per gal.; 15 lb. of water are evaporated into steam 
per Ib. of oil. 

Substituting in the formula as applied to oil combus- 
tion we get $4.83 per 10-hr. day as the cost of the steam. 
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the introduction of oxy- of experience with welding in connection with it was but a short jump to 
acetylene welding its use in _ heating and air conditioning piping. In this paper, attempting the complete fab- 
the plumbing and heating which was presented at the 39th annual conven- —‘rication of a steam distribu-_ 
contracting fields was limited _ tien of the International Acetylene Association, ton system by this method. 
to those jobs which could be March 8-10, Mr. Wallace gives some of his ex- Naturally the ones chosen to 
done in the shop and later periences with welding, together with some very 
practical pointers on modern practice. 


N the first years following The author of this article has had over adecade joining piping by field welds, | 


sent to the jobs, such as the 
fabrication of boiler steam 
headers, special offsets in pip- 
ing, and so on. The idea which prompted the use of 
welding on the first jobs was one of economy; that is, 
the contractor soon learned that a steam header, for 
instance, could be fabricated much more cheaply by the 
welding process than by building up the same header 
from flanged fittings of large size. Soon, however, the 
convenience and speed of tailoring metal to fit special 
installations impressed itself upon him, and he began 
to look ahead to the day when the majority of con- 
nections could be made by welding. 

At this point, however, he was compelled to mark 
time, for the number of men experienced in the art of 
welding was very small, and then, too, the welds they 
made were not always perfect and trouble resulted. 
Nevertheless, this is the tale of progress in all indus- 
tries, and though it resulted in a delay in the general 
use of welding, who can say that the experience gained 
during this time has not built a better foundation for 
the art of welding? 

All new methods and industries are hampered by 
men who think that the mere understanding and mas- 
tering of the principles involved entitle them to be called 
experts in that trade. This is true, and has been true, 
of all the trades since the beginning of time. Those who 
rightfully can be called masters of their own trade know 
that the understanding of the principles is only the be- 
ginning—that it is the meeting and successful conquer- 
ing of the thousands of details encountered on jobs that 
entitles a man to be called a master of his trade. Since 
the accumulation of knowledge of this sort takes time, 
it is comparatively recently that welders have been 
available who could be called masters of their craft as 
applied to the plumbing, heating, and air conditioning 
trades. This means that it is now no longer necessary 
for the contractor himself, his foreman, and the welder 
to group themselves about a piping connection and 
Jointly conjecture on the method of making the weld. 
The welder by now has come upon similar problems 
before, which closely enough parallel the case at hand 
that he knows what to do. 

From the fabrication of steam headers and special 
connections in the shop and their attachment to the ad- 
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experiment on were smaller | 
jobs, but the results from 
these were so satisfactory | 
that in 1928 we welded the 
entire steam system, with the exception of the smaller 
pipe run-outs, of the large Montgomery-Ward building 

in Denver. Welding was used on all piping 2% in. and 
larger; and since, at that time, no manufactured weld- 
ing fittings were available, all fittings were field fabri- | 
cated. It is interesting to note that throughout the com- 
plete welded system there was but one leak. 

This one leak, however, was an excellent example of 
the ability of the welder to cope with a situation. It 
occurred on the back of an 18-in. elbow, tight against a 
wall, where the main steam supply turned off the 
basement ceiling and began its rise to the top of the 
building. It was impossible to get within a foot of the 
leak with a welding torch, due to the proximity of the 
wall. Without hesitation the welder calmly cut an el- 
liptical hole in the bottom of the 18-in. pipe on the | 
basement ceiling, crawled into the pipe with his rod 4 
and torch, and proceeded to weld the leak tight from 
the inside. Needless to say, a helper provided ventila- 
tion by inserting an electric fan in the pipe behind the 
welder. The top of the pipe had previously been opened 
to atmosphere and the stack effect aided the venting of 
fumes. After the leak was fixed a patch was welded 
back on the pipe, and this system tested out tight and 
has remained so through the years. 

Since this job was the first of its kind in this section 
of the country an accurate accounting was kept, and 
upon its conclusion it was found that welding had saved 
174%2% over the use of flanged and screwed fittings. 

This job was quickly followed by many others, sev- i 
eral of which were for the same owner. One of our H 
latest installations is the Andrew Jackson Housing 
Project at Nashville, Tenn. This was completed in 1938. 
In it, all outside and yard lines, amounting to more 
than seven miles of pipe, were welded. This particular 
installation is interesting because all of the yard piping 
was Durant insulated. As many of you know, this 
process consists of applying a standard type of insula- 
tion to the pipe over which a fairly heavy layer of 
asphalt is cast in a light weight sheet metal jacket, 
which acts further as a protector to the insulation while 
the insulated pipe is in transit and during the installa- 
tion. As shipped, each length has the insulation stopped \ 
short of the ends of the pipe for threading and the at- | 
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tachment of fittings. It was thought that this type of 
insulated pipe installation would be unsuitable for 
welding, as the heat would cause the asphalt jacket to 
run. This proved not to be the case, however, and a 
most satisfactory installation was made. 

Though the foregoing has been concerned mostly 
with plumbing and heating work, much has been done 
in the fields of ventilation and air conditioning. Weld- 
ing was first used on condenser water lines between the 
condensers, which are usually in the basement, and the 
cooling tower located on the roof. As large quantities 
of water are needed for this service, these lines are 
usually 8 in., 10 in. and 12 in., which makes welded 
connections most economical. The use of welding is 
now being extended to the chilled water lines which 
carry the cooling effect from the refrigerating compres- 
sors to the air units throughout the building. For many 
years engineers insisted upon galvanized pipe for this 
service, which meant attachment by means of screwed 
or flanged fittings. They are now coming to realize 
that black steel pipe is satisfactory for this service since 
the chilled water is rarely changed in the system, which 
reduces interior corrosion; and they have further found 
that the cork covering used to insulate the lines affords 
protection to the outside of the pipe. With the use of 
black pipe on chilled water, welding is finding another 
service to perform, though care has to be used in the 
fabrication of these systems to take care of expansion 
and contraction. In general, large systems are all-year- 
’round installations, cooling in summer and heating in 
winter. For this reason the piping is subject to tem- 
peratures often ranging from 35 to 150F. 

The comparatively recent introduction of the factory- 
made welding fitting has done much to eliminate the 
objections of some engineers toward the use of weld- 
ing on condenser and chilled water piping in connection 
with air conditioning systems, because the utilization of 
this type of fitting has greatly reduced the friction loss 
that was formerly encountered in the field fabricated 
type of fitting. 

Piping is not the only outlet for welding in air condi- 
tioning. The heavy condensers, coolers, air condition- 
ing units, and cooling towers require steel supports and 
cradles. Here, welding again serves 
the contractor in the speed and 
economy of fabrication and erection. 
Coolers and condensers, with their 
immense weight, are usually sup- 
ported from concrete floors in base- 
ments; but cooling towers, in spite 
of their size and weight, must ne- 
cessarily be located on the roofs 
of all buildings without ground 
space adjoining. No normal building 
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was ever designed with a roof capable of this ab. 
normal loading. It is, therefore, necessary, in most in 
stallations, to go below the roof deck and extend the 
building columns up a distance above the roof and then 
band them together with heavy steel beams carrying an 
I-beam grillage to support the pan of the tower, This 
is done because of the fact that a large Percentage of 
the buildings now having air conditioning systems jp. 
stalled in them are old buildings; that is to say th 

are buildings that have already been built without the 
proper preparation having been made for the accom. 
modation of the cooling tower. Welding is most usefyl 
here, where it would be practically impossible to rivet 
on a column extension, and where the noise of a rivet. 
ing hammer would be highly objectionable to occupants 
of the building, as well as those of the surrounding 
buildings, while the tower support was being erected, 

Of course the frames of factory-built air conditioning 
units are welded, but on the larger sized jobs the units 
required are usually beyond the manufactured sizes and 
must be fabricated on the job. Welding again plays an 
important part in the construction of the units, particu. 
larly as only too often the space in which the unit jg 
being erected is most limited. 

The oxy-acetylene cutting torch also plays an impor- 
tant part in the installation of a modern air condition. 
ing system in an existing building. On many of these 
jobs old piping, boilers, and machines must be removed 
to make way for the new equipment. Fortunate is the 
contractor who finds that the building has a doorway, 
elevator hatch, or removable slab, through which the 
old apparatus may be taken out in one piece. How- 
ever, if such openings are not available, it takes but 
a short time, with the cutting torch, to reduce obsolete 
equipment to pieces which will permit their removal 
through existing openings. 

In running large ducts and pipes through building 
floors, as is necessary in the installation of these sys- 
tems, often re-inforcing steel conduits, etc., are encoun- 
tered which must be removed. Here the cutting torch 
again saves much time. It is used also in the cutting of 
heavy plates in the fabrication of breechings for power 
boilers and similar heavy ductwork. 

These are but the major ways 
in which oxy-acetylene is serving 
the heating and air conditioning 
fields. There are hundreds of odd 
jobs to which it is put and the list 
of its various uses is growing day 
by day, but always this strange 
anomaly, oxy-acetylene, which has 
the power both to divide and to 
unite, is serving the end of greater 
economy in these industries. 
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HE peninsula of Florida is the southernmost part 
‘ha the United States and lies in the same latitude 
as Egypt and India. Miami is as far south as Monter- 
rey, Mexico, and farther west than the Panama Canal. 
Key West is just ninety miles from Havana and less 
than this distance from the torrid zone. 

Florida is nearly surrounded by water and has a 
coast line in excess of 1200 miles. One is always with- 
in an hour’s drive by automobile of either the Atlantic 
Ocean or the Gulf of Mexico. Breezes from these great 
bodies of water temper the cold of winter and the heat 
of summer and temperature extremes which are com- 
mon to other sections of the United States are unknown 
in this mild climate. 


Object 


Published climatic data for Florida are insufficient 
for many studies concerning the design and operation 
of air conditioning systems. Such data as are available 
do not include enough information with respect to wet 
bulb temperatures, the hourly variation of dry bulb 
temperatures, and the intensity of solar radiation. The 
principal objects of this report are to present reliable 
data for both winter and summer concerning: 

1—Dry bulb temperature extremes and normals. 

2—Wet bulb temperature extremes and normals. 

3—Degree-days of heating season and degree-hours 
of cooling season. 





+Head, Mechanical Engineering Dept., University of Florida. 
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versity of Florida; Air Conditioning Engineer, Tampa Armature Works. 
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4—Intensity of solar radiation on surfaces having 
various orientations with respect to the sun. 

No effort has been made to consider all possible cli- 
matic factors and only those factors which are per- 
tinent to air conditioning studies are given. However, | 
the data include more than just the important informa- ; 
tion needed for the design of air conditioning systems 
because the authors contemplate further studies in 
which climatic data are involved. 
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Procedure and Results 


The United States Weather Bureaus at Jacksonville, 
Miami, Tampa, and Pensacola cooperated by furnish- 
ing information for a 10-year period which is considered 
long enough for studies of this type. This information, 
together with data obtained from Bulletin 200, Uni- 
versity of Florida Agricultural Experiment Station, en- 
titled “The Climate of Florida,” constitutes the main - 
basis of this report. 

These four cities are widely enough distributed to 
permit the estimation of data for intermediate points 
within the state and the recorded data at these stations 
is more complete than at most of the other points. 


Dry Bulb Temperatures 


A first guide to proper design temperatures was ob- 
tained by selecting those days from the Monthly Me- 
teorological Summary Sheets which showed a maximum 
departure from normal and which also showed a low 4 
minimum temperature in winter or a high maximum in j 
summer. The hourly readings for each of these days 
was then obtained from the bureau and the averages for 











19 
Se ont Ee 
Es 
“, 2 PE Sar, ; 




















Fig. 1 (Left). Means of lowest temperatures, 20 years (1894-5 to 1913-14). Fig. 2 (Right). Lowest temperatures during the 
cold wave of February 2 to 6, 1917.—From Bul. 200, Univ. of Florida Agricultural Experiment Station. 
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COMPARATIVE SEASONAL DATA 





D—Heatinc SEASONS 


E—Cootinc ‘SEASONS 


























VARIATION IN % VARIATION IN % 

Yr DEcREE- Yr DEcREE- 
Days' | From | From * | Hours From | From 

Aver. | Nor». Aver. | Norm. 
1927 135 — 15.6 1927 5600 — 3.8 36.2 
1928 178 11.3 1928 3700 — 36.3 — 10.0 
1929 136 — 15.0 1929 5470 — 6.0 33-1 
1930 189 18.2 See 1930 6100 4.8 48.4 
1931 160 0.0 Note 1931 6240 7-3 51.8 
1932 157 —1.9 Below 1932 7800 30.6 89.9 
1935* 190 18.8 1935* 5780 0.7 40.6 
1936 134 _ 16.3, 1936 6050 4.0 47.2 
1937 108? — 32.5 1937 5540 —48 34.8 








'During Jan., Feb., Mar., Apr., Nov., 
Dec. 65F base temp. Ave. degree-days 
based on mean daily temp. is 160. Ave. 
degree-days based on hourly tempera- 
ture variations of typical normal days 
is 26. Vatiation not listed as % varia- 
tion from 26 degree-days would give 
high variation indication; which is not 
correct. Indicates heating is necessary 
for short periods in early morning and 
late evening. 

2Data not complete for Nov. and 
Dec., 1937, at time of compilation. 

*Data not sufficiently complete to in- 
clude 1933 and 1934. 


3Occurring during the months of: 
May. June, July, August, September, 
and October. Based on 80F base tem- 
perature. Average number of degree- 
hours for the past ten-year period 
based on mean daily temperatures is 
5820. Average number of degree-hours 
per year based on the average hourly 
temperature variations of selected typ- 
ical normal days is 4110. 

*Data not sufficiently complete to be 
included. 









































F—Winp Data G—Ave. RAINFALL, IN INCHES 
Mo AvE. Prev. 
' |MPH|Dm.}/10 123 45 67 8 9 10 
Jan. 9.4 NW 
Feb. 9.3 NW 
Mar, 9-5 E 
Apr. 9.9 E 
May 9.2 SE 
June 7.8 E 
July 7.2 SE 
Aug. 7.9 SE 
Sep. 8.2 E 
Oct. 9.2 E 
Nov. 11.0 NE 
Dec. 8.6 NW 
Ann. 8.9 E 
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A—AveracE Norma Days B—Averace Extreme Days 
Hr.| JAN. | Fes. Max. | Apr. | May | JUNE | Juty | AUG. | SEP. | Oct. | Nov. | Dec. Hr. | Jan. | Fes. | Juty | AuG | ser. | Dee, 
; : | Ss . c. 
Dry BuLB TEMPERATURE IN °F Dry BuLs TEMPERATURE IN °F ee 
I 62.8 67.0 68.1 70.6 75.9 77.5 80.1 80.4 78.1 75.4 71.6 66.8 I 59.2 55.2 82.1 80.7 81.4 esse: 
2 64.3 66.4 68.1 70.0 75.1 77.1 78.8 80.4 78.6 75.5 70.5 65.6 2 58.7 54.1 82.0 82.5 80.7 pegs 
3 63.9 65.6 67.6 70.0 74.1 76.9 78.1 80.4 77.5 74.5 69.6 65.1 3 57-7 53.1 81.9 82.1 80.9 ae 
4 64.0 65.2 67.3 69.6 72.9 77.1 77.0 79.6 77.8 74.6 69.8 64.8 4 57.2 52.1 82.0 82.0 80.9 : r 
5 63.9 64.0 67.4 69.2 72.6 77.2 77.1 79.8 78.0 74.7 69.3 64.8| | 5 57.2 51.0 81.9 81.9 Bor 42° 
6 62.8 63.4 65.8 69.1 73.5 77-6 77.2 79.4 78.3 75.0 68.2 64.1 6 56.5 50.4 81.4 81.7 80.1 py 
7 61.8 63.4 65.8 69.4 74.0 79.4 79.9 80.0 78.9 75.0 68.4 64.4 7 55.2 50.2 82.7 82.2 80.4 : 8 
8 62.8 64.4 67.0 70.7. 76.1 81.1 82.3 81.5 80.9 76.1 69.7 64.9 8 55-5 51.2 84.2 84.0 82.4 pe 
9 66.0 66.0 69.4 73.7. 78.8 82.4 83.8 84.6 83.5 78.7 73.1 69.5 9 59.3 56.3 85.2 85.8 85.3 pose: 
10 69.3 68.4 70.9 75.0 80.1 82.4 85.0 84.4 84.1 79.4 74.9 71.6 10 62.9 63.3 87.2 86.5 86.7 : . 
II 71.6 71.0 71.4 76.0 80.4 81.8 84.6 85.5 85.4 79.5 76.3 73.6 II 66.3 66.1 87.4 87.5 87.7 - 
Noon 72.7. 72.3 71.4 76.5 79.8 81.0 84.1 86.4 83.0 80.0 76.7 74.3 Noon 68.0 68.5 87.3 87.8 87.7 9 
I 74.3 73.0 71.9 76.9 80.7 82.3 83.9 868 83.6 80.1 77.2 74.2 I 69.3 70.0 87.2 88.3 88.1 tan 
2 74.8 73.6 72.1 76.5 79.8 82.8 83.2 86.6 83.5 80.5 77.4 74.2 2 69.5 69.7 87.4 88.3 87.5 Pm 
3 75.0 72.8 72.8 76.2 78.9 81.4 84.1 85.3 82.3 80.5 77.2 73.4 3 67.5 70.4 87.4 86.6 86.2 ea 
4 74.8 73.6 71.4 76.1 78.3 80.3 83.4 84.8 82.6 79.3 76.1 72.1 4 68.6 69.4 87.0 85.7 86.2 63.3 
5S 74.6 70.6 70.9 75.1 77.0 79.2 82.5 83.9 81.7 78.7 75.2 79.7 5 685 68.9 86.4 85.4 85.2 62.4 
6 73.0 70.0 70.0 74.2 77.5 79.6 82.4 83.0 81.0 78.2 74.3 69.1 6 67.6 67.7 85.3 84.7 83.4 62.0 
7 71.0 68.6 70.0 73.6 77.2 80.6 82.2 81.0 79.5 78.1 73.8 67.5 7 66.1 66.1 84.0 83.8 82.4 59.4 
8 70.6 68.1 70.2 73.5 76.9 80.5 81.5 80.0 79.3 77.8 73.6 67.0 8 65.8 65.7 82.8 83.6 82.4 58.7 
9 69.3 67.4 70.0. 73.2 75.9 79.9 79.6 78.5 78.9 77.8 72.5 66.4 9 64.6 65.1 82.3 83.0 821 578 
10 68.0 67.0 69.8 72.4 76.4 79.4 80.4 788 78.9 77.0 72.1 65.8 10 63.7 65.1 82.3 82.6 81.8 56.8 
tr 67.6 66.1 70.0 72.6 75.9 79.5 79.6 77.8 78.9 77.0 71.6 65.8) |11 63.7 64.8 82.1 82.5° 81.4 55.7 
12 66.8 64.8 69.4 72.6 74.6 79.1 79.8 78.5 78.6 69.9 71.5 66.4] |12 63.5 65.7 81.9 82.0 81.1 55.4 
Av. 68.5 67.9 69.5 73.0 76.7 79.8 81.2 81.9 80.5 77.2 72.9 68.4 : 
Wet BuLB TEMPERATURE IN °F Wet Buts TEMPERATURE IN °F 
8a.m. 59.2 61.6 60.7 63.4 68.6 75.2 76.0 75.8 74.8 70.0 64.5 61.6 8 a.m, 52.5 48.0 77.0 76.1 77.2 42.2 
12N. 63.1 64.7. 61.7. 65.6 70.0 74.2 75.5 77.3 76.1 71.8 67.3 65.8 12 N. 58.0 58.2 77.0 78.0 717.4 51.0 
8 p.m. 63.1 64.0 63.0 65.0 69.8 74.5 75.3 75.0 74.7 70.8 66.3 60.2 8 p.m. 58.0 57.6 76.5 76.5 75.8 50.5 
C-—ExtreME AND Desicn TEMPERATURES, °F. Table 1 (Above and left). Principal weather data for de- 
sign and operation of air conditioning installations 
DESIGN TEMPERATURES in Miami. 
Highest Dry Bulb i 96 
of Record WINTER SUMMER 
Lowest Dry Bulb D.B. W.B. y . . 
of Record Bes ie - iy a each month over a 10-year period are given under B 


in Tables 1 through 4. 

The average extreme temperatures are not suitable 
for design purposes but are useful in other studies. The 
recommended design temperatures were obtained by 
examining the maximum and minimum columns of the 
monthly summary sheets. The recommended design 
temperatures were only exceeded on 2% of the days 
during the 10-year period. In other words, the de- 
sign values will cover 98% of all the extreme tempera- 
tures occurring during the 10 years. These recom- 
mended design temperatures are given under C in 
Tables 1 through 4. 

It will be noted that the recommended design values 
differ considerably from the all time recorded values 
also given under C in Tables 1 through 4. This is in line 
with good practice in other sections of the country. 
This insures a system of adequate capacity and also 
one which will operate with good efficiency and proper 
cost. Whereas, if a system is designed for the all time 
extremes, it will be oversized most of the time and be 
inefficient to operate. 

The means of lowest temperatures occurring during 
a 20-year period, differing from that considered here, 
is given in Fig. 1. Another interesting plot is the typical 


_ extreme cold wave shown on Fig. 2. Fortunately, cold 


waves of this intensity only occur at rare intervals. 


Wet Bulb Temperatures 


The weather bureau summary sheets give wet bulb 
readings for only three times per day. In order to in- 
vestigate this point further, a recording psychrometer 
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A—AvERAGE Normat Days B—AveraAce Extreme Days 
een 
Hr,| JAN. | Fes. | Mar. | Arr. | May | jure | Jury | Aus. | SEP. | Oct. | Nov. | Dec. | |Hr.| Jan. FEB. | JuLy | Aue. Szp. | Dre. 
ee Senor 
Dry BuLB TEMPERATURE IN °F Dry BuLB TEMPERATURE IN °F 
1 55-3 56.0 54.6 63.4 70.3 73.7 77-4 768 75.6 70.3 60.6 56.5 I 40.0 41.0 79.1 79.6 76.7 41.7 
2 54.6 55-7 54-5 63.6 69.7 73.2 76.8 76.8 75.5 70.0 60.0 55.3 2 39.0 39-5 78.9 79.0 77.2 40.5 
3 54.2 549 $38 63.1 69.1 73.1 76.2 76.0 74.9 69.6 59.2 54.3 3 38.0 38.3 78.4 78.4 76.9 39.2 
4 54.0 54.9 $4.% 62.3 68.6 73.2 75.8 75.8 74.7 69.1 59.4 53-7 4 36.6 36.6 78.1 77.8 76.3 38.4 
5 53-6 $47 53-9 61.6 68.0 73.0 75-5 75-7 74.6 69.3 59.1 52.8 5 35-7 35-6 77:9 77-5 75:8 37.8 
6 53-4 $4.2 54.1 61.6 67.3 73.3 75-4 75-5 74.3 68.7 58.9 52.7 6 34.7 33.8 77.6 77-3 75-5 38.4 
7 53.2 54.0 54.1 62.6 68.9 75.4 76.6 76.6 74.8 68.6 58.0 §2.0 7 34.1 33-3 78.2 717.9 76.1 38.1 
8 53-5 542 54.9 64.5 71.5 76.8 78.8 79.3 79.2 69.4 5§8.3 52.2 8 34.1 33.0 80.7 80.2 77-5 38.1 
9 53.2 55.8 56.0 67.8 75.0 79.8 81.1 82.4 81.6 69.7 59.4 53.9 9 34.6 35.3 85.0 83.3 81.3 39.5 
10 543 58-5 59-3 70.2 77.4 82.1 82.6 84.2 82.1 72.3 62.0 56.4 10 38.0 38.8 86.0 86.1 84.0. 41.6 
11 §6.4 61.7 61.4 72.2 79.7 84.1 84.9 85.8 83.1 73.6 63.7 58.3 II 41.7 42.4 87.8 88.7 87.1 43.6 
Noon 57.3 63-5 63.8 73.4 81.1 85.2 85.9 85.9 83.0 74.7 64.5 59.6 Noon 44.8 45.2 89.3 90.5 88.7 44.8 
1 59% 65.7 65.0 75.2 82.0 86.8 87.0 86.1 83.2 74.9 65.7 60.3 I 46.9 47.9 89.7 91.5 89.5 47-5 
59.9 65.6 65.8 75.7 82.5 87.2 87.3 86.5 82.7 74.6 65.9 60.7 2 48.5 48.6 90.4 92.7 89.6 48.4 
3 608 65.4 66.1 75.6 82.1 86.3 86.0 85.4 82.7 74.5 66.3 61.0 3 48.3 50.0 90.8 93.1 90.6 49.5 
4 60.3 65.1 66.0 75.1 80.5 83.8 83.5 84.9 82.2 73.5 66.1 60.8 4 48.4 50.0 89.2 9O1.4 88.2 49.3 
5 59.2 64.0 65.1 74.6 78.3 81.5 82.6 83.5 81.2 73.0 65.3 60.3 5 47.9 49.8 88.9 89.1 86.3 47.9 
6 56.9 61.8 62.7 73.0 77.3 77.5 82.0 82.4 80.1 72.2 63.8 58.8 6 46.0 48.0 87.4 86.6 86.3 46.3 
7 548 59.5 61.4 709 75.1 76.6 81.1 81.2 78.6 71.1 62.4 57.4 7 44.8 46.6 86.2 85.0 83.0 45.6 
8 53-7 57.8 60.5 69.1 74.7 76.3 79.1 80.3 77.6 70.3 61.9 56.8 8 43-9 46.0 84.5 82.6 80.0 45.4 
9 52.2 §6.8 59.8 67.5 73.3 75-6 78.5 79.2 77.2 69.6 61.4 55.6 9 43.0 46.2 82.5 81.4 79.0 44.8 
10 51.5 56.5 59-5 67.1 72.1 75.3 78.2 78.3 76.7 69.7 61.3 55.4 10 42.3 46.2 81.8 80.9° 78.5 44.1 
Ir 51.0 56.2 59.0 66.9 71.4 75-5 77-5 78.1 76.5 69.5 60.7 54.4 II 41.6 46.2 80.9 80.5 78.1 43-4 
12 506 55.7 58.5 668 71.0 75.2 77.4 78.1 76.0 68.7 60.0 54.6 12 40.5 46.0 80.6 79.8 77-7 43.9 
Av. 55.3 58.6 59.3 71.0 74.4 78.3 80.2 80.6 78.6 71.1 61.8 56.4 
Wet ButsB TEMPERATURE IN °F Wet Bute TEMPERATURE IN °F 
8a.m.49.0 48.5 51.6 59.6 67.4 72.3 74.1 74.9 72.5 65.5 54.8 48.0 8 a.m. 32.0 31.5 75.0 75.0 73.1 35-5 
12N. 48.2 53-4 56.0 64.0 68.9 74.3 75.1 75.0 73.7 65.6 58.8 52.6 12N. 37.5 35.0 76.0 75-3 75.0 36.2 
8p.m.45.0 52.8 54.6 63.8 68.3 71.8 74.3 74.6 73.0 65.3 58.6 52.6 8p.m. 38.9 41.5 75.2 75.0 74.3 39.0 
Table 2 (Above and right). Principal weather data for de- - 
sign and operation of air conditioning installations C—Exrsus ane Dewew Temrensrenay °F. 
in Jacksonville. DESIGN TEMPERATURES 
Highest Dry Bulb 
, ; of Record _— Winter SuMmMER 
was operated at the University in Gainesville long Maen ee a 
enough to give the daily variation at this point which “tna ¢* aks ae pi ae 
is nearly centrally located in the state. 
The data given in Tables 1 through 4 as Design Tem- COMPARATIVE SEASONAL DATA 
peratures are adjusted slightly due to the small amount D—Heatinc SEASONS E—Coome Seasons 
of uncertainty in wet bulb readings and are considered teemaedines EE a 
to be amply high. ve, | Decnee- Ye, | Dense 
, Days* From Frou “ Hovrs' From From 
Aver. | Norm. AvzR. Norm. 
Normal Temperatures 1926° 1193 13.6 19.0 | 1926 4440 — 20.§ — 21.4 
1928* 1222 16.4 21.9 | 1928 3480 — 36.4 — 38.0 
Days near the middle of each month which showed — wa oo ane esis ~ ga = 
ini 1932 92% —12.2 —8.2 | 1931 480 18.7 15.0 
minimum departure from the normal temperature for = =e eee ae = 
that day were selected from the monthly summary 1933 780 —25.8 —22.3 | 1933 7296 33.7 24.0 
* 1934 1116 6.2 31.3 | 1935 5040 —7.7 14.0 
sheets. The hourly temperatures were then obtained 1935 1192, 13.6 = 18.9 | 1934 ©6312 15.6 10.0 
f h 1936* 1161 10.6 15.8 | 1936 5616 2.9 0.0 
rom the bureau for those days and the average of these 
? : 4Occurring during the months of: 
for the various years for each month are given under A Nevenien, teh ten tie 
in Tables 1 through 4, ary, and March. Based on 6s5F base Occurring during months of: May, 
temperature. Average number of de- August, September and 


Degree-Hours and Days 


The degree-day has been successfully used for the 
comparison of the duration and severity of heating sea- 
sons in other sections of the country and more lately it 
appears that the degree-hour may prove of similar 
value in connection with certain types of summer air 
conditioning systems. In view of this, data of this type 
are presented in Tables 1 through 4 under D and E. 

Two methods of computation have been used to ob- 
tain the normal values of duration. One is the con- 
ventional way of subtracting the average daily tem- 
perature from 65F in winter and adding up each of 
the values so obtained to get degree-days per season. 
The other method used the normal hourly temperature 
variations and thus eliminates those parts of the day 
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gree-days per year is 1050. Average 
number of degree-days per year based 
on the average hourly temperature 
variations of selected normal days is 
1003. 

*Data for these years not complete. 
Average value of other years under 
consideration -used to obtain averages 
given above, where actual data was in- 
complete. 





June, July, 
October. Based on 80F base tempera- 
ture. Average number of degree-hours 
for past ten-year period based on mean 
daily temperatures is 5470. Average 
number of degree-hours per year based 
on the average hourly temperature va- 
riations of selected typical normal days 
is 5600. 




















F—Wmp Data G—Ave. RamNrALt, Ix INCHES 

Ave. | Prev. 

Mo. | MPH | Dn. 12345678 9 1 

Jan. 8.3 NE 

Feb. 8.8 NE 

Mar. 9.2 SW 

Apr. 9.2 SW 

May 8.4 NE 

June 8.1 SW 

July 7.9 SW - 

Aug. 7-4 SW 

Sep. 7.8 NE 

Oct. 8.5 NE 

Nov. 8.0 NE 

Dec.. 8.0 N 

Ann. 8.3 NE 


























































































































‘Occurring during the months of: 
Jan.. Feb., March, November, and De- 
cember Based on 6sF base tempera- 
ture. Average number of degree-days 
per year based on mean daily tempera- 
tures is 507. Average number of de- 
gree-days per year based on average 
hourly temperature variations of se- 
lected typical normal days is 605. 
_*Data for 1930 not available at 
time of compilation. 





‘Occurring during the months of: 
May, June, July, August, September, 
and October. Based on 80F base tem- 
perature. Average number of degree- 
hours per year for the past ten-year 
period based on the mean daily tem- 
peratures is 6230. Average number of 
degree-hours per year based on the 
average hourly temperature variations 
of selected typical normal days is 6370. 

*Data not complete enough to include. 








G—Ave. RaINFALL, IN INCHES 




















F—Winp Data 
Ave. | Prev. 

Mo. MPH Dir. 01 
Jan. 6.9 NE 
Feb. 7.4 NE 
Mar, 7.4 NE 
Apr. 7.4. NE 
May 6.9 NE 
June 6.2 NE 
July 5.7 E 
Aug. 5.5 NE 
Sep. 6.3 NE 
Oct. 7-3 NE 
Nov. 6.8 NE 
Dec. 6.7 NE 
Ann. 6.7 NE 








2345 67 8 9 10 
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A—AveRAGE Norma Days B—AVvERAGE EXTREME Days 
| | l | | | | ea. | 
Hr.| Jan. FEB. | Mar. | Apr. | May | June | JULY | Aus. SEP. | Ocr. | Nov. | Dec. Hr. | Jan. | Fes. | JuLy | Aus, | SEP. | Dec 
1 . . 
a 
Dry BuLsp TEMPERATURE IN °F Dry BuLB TEMPERATURE IN °F 
I §3-3 §7-3 61.4 67.1 71.1 73.7 75.2 75.5 748 69.3 62.9 55.3 I 43.8 51.8 80.6 80.3 76.6 469 
2 §2.9 56.5 60.3 66.1 70.5 73.5 74.9 75-1 745 68.0 62.2 54.9 2 42.5 50.5 80.6 80.0 76.2 4g 
3 $2.2 §5.5 59.6 65.4 69.5 73.0 748 74.9 74.0 68.3 61.6 54.9 3 41.4 49.0 80.0 79.4 758 446 
4 §3.8 $5.1 59.2 64.9 69.4 73.0 74.4 74.5 74.0 67.3 60.7 54.5 4 40.2 47.5 79.4 79.1 75-6 433 
5 51.2 54.5 57-6 64.6 68.9 72.6 74.1 74.4 73.7 66.8 60.0 54.0 5 39.0 46.5 79.0 78.5 74.9 42.3 
6 51.3 54.2 57-3 64.7 68.7 72.7 74.3 743 73-4 65.8 59.3 54.0 6 38.1 45.6 78.9 78.7 74.7 4tg 
7 §1.6 §3.7 57:0 65.5 70.2 73-7 75.9 75-5 73-9 65.7 59.5 54.2 7 37-4 44.4 80.7 79.9 75-5 4.6 
8 52.2 §4.0 585 67.4 72.5 76.4 78.5 78.3 76.3 68.2 60.3 54.5 8 37.6 45.0 82.6 81.7 17.7 4ta 
9 552 57% 64.3 713.0 76.0 79.9 81.8 82.2 80.0 73.7 64.7 57-4 9 39.3 46.0 85.5 84.8 82.1 43.8 
10 58.6 60.0 68.0 73.2 78.0 82.5 84.4 83.9 82.7 76.2 68.7 60.3 10 42.1 48.5 87.0 86.6 84.7 46.3 
II 63.0 63.4 70.4 75.7 80.1 84.0 86.2 86.3 84.6 79.1 72.0 62.8 II 46.4 51.5 89.0 88.5 86.1 49.1 
Noon 65.3 65.6 72.2 77.4 81.8 85.6 88.0 86.7 85.7 80.5 73.6 65.3 Noon 48.7 53.8 89.5 89.7 87.4 518 
I 67.5 67.8 74.4 78.8 82.9 86.6 86.2 87.9 87.0 81.7 74.8 67.8 I §1.2 55.9 90.6 90.5 89.4 54.0 
2 68.1 69.8 75.4 78.8 83.8 87.4 85.1 86.7 84.3 81.9 76.1 68.6 2 53.3 57.2 91.1 91.9 90.7 55.9 
3 69.0 71.1 76.3 78.5 84.5 87.6 81.9 87.4 83.4 82.1 76.2 68.4 3 54.6 58.8 90.8 90.8 91.2 56.8 
4 68.5 71.7 76.1 78.2 84.3 86.0 808 87.7 81.6 81.6 75.7 67.8 4 54.8 59.6 90.1 90.7 90.3 573 
5 67.8 70.5 74.2 78.2 83.4 85.4 80.0 86.4 81.6 80.6 73.5 66.5 5 54.5 59.7 89.7 86.7 88.3 60.5 
6 65.9 68.7. 72.2 74.5 81.9 83.8 79.1 85.0 80.1 78.5 70.1 64.9 6 52.9 58.5 87.0 84.5 86.0 37.0 
7 63.4 65.6 68.8 72.5 79.5 82.0 77.8 804 78.7 76.3 67.9 63.5 7 49.8 55-9 85.2 84.5 82.9 50,6 
8 62.4 63.8 67.4 71.1 77.7 80.6 77.4 79.7 77.9 74.9 66.6 62.2 8 47.8 54.4 83.7 83.8 80.4 49.5 
9 61.5 62.1 65.5 69.4 75.9 78.9 77.0 78.8 77.2 72.9 64.8 62.0 9 46.2 52.6 82.7 81.7 79.2 48.11, 
10 60.8 61.0 64.4 68.2 75.0 77.5 76.6 78.2 76.9 71.7. 64.0 60.0 10 45.1 52.3 81.9 81.0 79.1 47.6 
tr 60.2 59.5 63.4 67.1 74.3 76.3 76.1 77.3 76.2 70.7 63.0 §9.0 II 44.2 51.5 81.2 80.4 78.1 470 
12 §9.5 58.6 62.7 66.4 73.1 75.6 75.3 76.8 75.7 69.6 61.5 58.3 12 43.2 50.8 81.0 79.6 77-4 464 
Av. 59.8 61.5 66.1 71.0 76.3 79.5 78.9 80.5 78.6 74.2 66.6 60.4 
Wet Buts TEMPERATURE IN °F Wet Buts TEMPERATURE IN °F 
8a.m.45.4 51.0 §5.0 62.2 67.0 72.9 74.6 74.6 73.7 64.4 58.2 52.1 8 a.m. 32.4 39.0 77.4 76.8 74.5 379 
12N. 55.1 54.0 55.9 64.9 68.5 72.5 75-4 745 744 67.8 62.4 58.2 12N. 39.3 44.8 75.8 76.6 74.7 42.6 
8p.m.56.0 55.9 58.0 62.3 69.1 72.8 72.3 73.8 74.0 67.2 60.4 58.4 8 p.m, 41.0 47.6 75.7 74.6 74.2 4d 
suandneintiieet-ianids amen ieaieaaiionnn: Table 3 (Above and left). Principal weather data for de 
: theses sign and operation of air conditioning installations 
DesicN TEMPERATURES in Tampa. 
Highest Dry Bulb } 98 
of Record WINTER SUMMER 
per ae prs ee ee — when the temperature exceeds the base value. 
30 26 96 80 ° Pee 
The summer degree-hours were calculated in a simi- 
COMPARATIVE SEASONAL DATA lar manner and it is believed that those obtained from 
paiditeennes teiniees Seite neni the normal hourly readings are more representative of 
; - - actual summer operation. 
Eh Riemnwnnratioel Ig ON Mivnnenneeeenti The two methods are in good agreement with the 
* | Days" Frou Frow Ye’! Hours! | Frow From exception of Miami (see D in Table 2). In this case 
iach eo cn ene it is obviously impossible to place great significance on 
— eS Ue ee fee (te 17.8 15.2 the degree-day as a measure of the winter operation. 
1928 656 31.2 9.9 1928 5300 — 14.9 — 16.7 ae ‘ 
>. “a «ss “epplt lees <a <e “eee This is due to the fact that heat is usually needed only 
1930 — ne —  |r930% — - in early morning and at night. 
1931 534 5-3 — 11.72 1931 7210 15.7 13.6 
1932 $34 5-3 — 11.72 1932 7140 14.6 12.1 2 
1933 309s — 39.0 — 48.8 | 1933 7160 14.9 12.4 Correction to Street Level 
8 om 6 —_ . —_— > — e 
a aan fe 8 | mn Since the weather bureau thermometers are usually 
1936 476 — 4.1 = 37.9 11936 5800 —69 —89 mounted on top of buildings there is always some ques- 


tion as to the temperatures at ground level in the down- 
town areas of cities. The results of one effort to de- 
termine such a correction are given in Table 5. 

The authors feel that insufficient data are available 
to warrant general recommendations on this correction. 
It is included merely to bring out the fact that such 
corrections should receive the consideration of design- 
ing and application engineers. 

The locations of the weather bureau thermometers 
are as follows: Jacksonville, 104 ft. above ground; 


TABLE 5—CORRECTION TO STREET LEVEL FOR 
WEATHER BUREAU READINGS, MIAMI 














AVERAGE OF WEATHER |AVERAGE OF STREET | ACTUAL 
Item READ BureAvu READINGS READINGS Excess 
Dry bulb........ 78.8 83.8 5.0F 
Wet bulb........ 67.4 69.2 2.0F 
Dewpoint ....... 61.4 61.7 0.3F 
Relative humidity. 55.0 47.5 —7.570 
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UN, SORE att, oe 

















A—AVERAGE NorMAL Days B—AvERAGE ExtTrREME Days 

He.| Jan. | Fes. | Maz. | Apr. May | Jowe | JuLy | Ave, | SEP. | Ocr. | Nov. | Dec. He. | JAN. | FEB. | Juty | Aus, | Sep. | Dec. 
Ee Dry ButB TEMPERATURE IN °F Dry BuLB TEMPERATURE IN °F 

I 51.8 55.0 58.1 66.6 72.5 76.2 78.2 80.4 77.1 68.6 57.2 50.7 I 32.8 37-5 80.9 81.5 80.0 40.7 

2 50.9 54.2 57-4 66.2 72.5 75.6 78.0 79.7 76.5 67.6 56.9 50.6 2 30.9 36.9 80.4 80.9 79.8 40.0 

3. 50.2 53-5 57-4 65.5 71.8 75-1 77.3 79-4 75.6 66.9 56.4 50.3 3 307 358 79.8 80.8 79.4 pe 

4 $0.0 $3.1 56.6 65.4 71.5 74.3 77-4 78.8 75.3 65.9 55.9 49.9 4 29.4 38.1 79-7 79-7 79.0 = 

5 49-7. 51-5 55-9 64.8 71.4 74.6 76.6 77.8 74.6 64.9 55.4 49.8 5 28.8 35.2 79.1 78.8 78.3 38.4 

6 49.1 50.9 5$5-7 64.4 72.0 74.7 77.5 77-7 74.6 63.9 54.6 49.7 6 27.7 34.6 79-4 78.4 77-7 37-7 

7 48.6 50.7 55-5 65.3 72.5 77.0 79.0 78.2 75.9 64.5 54.7 49.8 7 27.3 34.8 80.7 79.7 78.6 ars 

8 485 51.9 564 665 73.5 79-4 81.1 80.1 77.9 66.4 56.4 50.9 8 27.2 34.8 83.0 82.2 80.9 = 

9 49-4 53-9 58.6 67.7 74.4 80.8 83.9 82.3 79.1 69.2 §9.0 §3.2 9 28.3 37.0 85.2 84.2 82.8 39. 
10 50.5 564 61.8 69.7 75.2 81.5 83.8 83.4 808 71.9 61.8 55.6 10 30.3 39.6 87.4 86.7 84.1 40.7 
I 51.8 57-7 63.1 70.3 76.1 82.3 83.8 84.0 82.2 74.3 64.4 57.8 II 32.5 42.9 88.4 87.0 84.2 43-4 
Noon 52.9 57-7 63.0 69.8 75.7 82.4 83.9 83.2 83.2 75.0 65.5 59.0 Noon 35.0 45.6 89.3 87.3 84.9 45. 

I 54.0 58.2 63.9 70.1 76.0 81.2 84.1 83.8 82.1 75.9 66.2 59.5 I 36.5 47.1 89.2 87.2 87.1 -— 

2 54.8 59.4 64.0 71.0 75.7 82.4 84.1 83.6 81.4 76.1 66.8 60.6 2 38.3 48.4 88.5 88.0 86.5 48.7 

3 55-4 59-5 64.4 71.3 76.2 81.6 83.8 82.8 81.4 76.7 66.9 60.1 3 39.5 49.3 88.0 88.0 86.0 aon 

4 549 598 64.3 70.6 75.9 81.8 83.5 82.2 81.1 76.4 66.5 59.6 4 39.6 49.5 88.1 87.2 84.7 49. 

5 54.2 59.0 63.6 69.3 75.7 82.1 83.6 81.3 80.6 75.5 65.8 58.7 5 38.9 49.1 85.9 85.6 84.0 48.8 

6 653.9 S81 62.6 68.7 75.2 81.3 82.5 80.8 79.8 74.3 65.7 57.5 6 38.0 48.6 85.1 85.0 82.9 47.9 

7 53.2 57-5 62.2 68.2 74.4 80.3 82.4 80.7 79.9 73.7 65.5 56.8 7 37.2 47.7 83.8 84.3 82.3 a4 
8 52.2 56.4 61.2 68.2 73.9 79.0 81.3 80.0 78.2 73.1 65.1 56.0 8 36.0 47.2 83.2 83.4 82.0 46.3 
9 51.4 56.3 60.5 68.1 73.6 78.3 81.2 79.8 77.6 72.3 64.2 55.3 9 35.0 46.7 82.9 83.1 81.5 45.9 
10 50.7 55.6 60.1 68.0 73.4 78.1 80.9 79.3 77-3 71.2 63.7 54-7 10 34.6 46.4 82.4 82.5 80.9 45-7 
II 50.1 55.5 59-6 68.0 73.0 77.2 80.4 79.6 77.5 70.4 62. 54.5 II 33.8 45.8 81.7 82.1 79.7 45-4 
12 49.8 55.1 58.9 67.7 72.5 768 80.0 79.3 76.9 69.1 63.0 54.2 12 33.2 45.2. 81.4 81.6 79.5 44.7 
Av. 51.5 55-7 60.2 67.9 73.9 78.9 81.1 80.7 78.6 70.9 61.6 54.7 

Wet BuLB TEMPERATURE IN °F Wet Burts TEMPERATURE IN °F 
.m. 44.6 8 §2.0 61.5 68.7 72.6 74.5 75.0 77.2 60.7 50.3 45-5 7a.m, 25.8 30.5 76.1 76.1 74.8 31.5 
rN. 48.0 pa 56.2 63.5 70.8 74.4 75.2 77.0 75.2 66.4 58.1 52.3 12N. 30.8 38.1 76.1 79.0 75.5 36.7 
7p.m.48.6 53.1 56.7 64.9 70.5 72.5 75.9 75-4 73-6 65.9 58.9 50.6] |7p.m. 32.4 41.6 76.8 77-4 76.4 38.6 
Table 4 (Above and right). Principal weather data for de- = - 
sign a operation of air conditioning installations C—Extaeme ano Desicn Temperatures, °F. 
in Pensacola. Desicn TEMPERATURES 
Highest Dry Bulb } 103 
of Record WINTER SumMeR 
Lowest Dry Bulb } , DB. = =@W.B DB. =sOWBB.. 
4 pene , of Record 

Miami, on top of Ingraham Building (approximately 20 17 98 81 


130 ft.); Tampa, 88 ft. above ground; Pensacola, 149 ft. 
above ground. 


Solar Radiation 


The results of calculations for solar radiation are 
given on Figs. 3 and 4. These give the intensity of 
radiation on various surfaces and also correct from sun 
time to local standard time. 

The method of obtaining these results is too long to 
describe in this report and the authors hope to present 
this at a later date as a separate report. Suffice it to 
say that the method when applied to the latitude of 
Pittsburgh, yields results which closely agree with those 
published in the ASHVE Guide for 1938. 


Rainfall and Wind 


Although rainfall is a minor factor in the design of 
air conditioning systems, there is a peculiar condition 
in Florida which is of sufficient interest to warrant a 
brief discussion. 

Rainfall charts are given under G in Tables 1 through 
4, and again in a different way in Fig. 5. Examina- 
tion of these charts reveals that the peninsula receives 
a large portion of the rainfall during the summer 
months. Furthermore, local observation reveals that a 
large part of this falls during the afternoon hours. The 
het result is that the summer temperatures are greatly 
moderated and extremes common to other sections of 
the country are unknown in Florida. The close prox- 
imity of the Atlantic Ocean and Gulf of Mexico with 
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COMPARATIVE SEASONAL DATA 





D—Heatinc SEAsons 


E—Coo.inc Szasons 





























VARIATION IN % VARIATION IN % 
Decree- ° Decree- 

Davs' | From | Fro | ~™ | Hours! From | From 

Aver. | Nor. Aver. | Norm. 
1927 1162) 13.2 —7-4 11927 3460 2.38 8.8 
1928 1659 23.8 32.2) 11928 3280 — 2.98 3.1 
1929 1273 — 5.0 1.4 | 1929 2120 — 37.4 — 33.4 
1930 1630 21.6 29.8 | 1930 3190 — 5.7 0.3 
1931 1300 — 3.0 3-6 [1932 3740 10.7 17.6 
1932 1219 —9.0 — 2.9 1932 4560 35.1 43.4 
1933 1023 23.6 —18.5 | 1933 3980 17.9 25.1 
1934 1407 5.0 12.3 11934 3340 — 1.2 $.03 
1935 1323 — 1.3 $4 | 1935 2445 — 278 — 23.1 
1936 1450 8.2 15.6 11936 3190 12.2 19.1 





‘Occurring during the months of: 
January, February, March, April, Octo- 
ber, November, and December. Based 
on 65F base temperature. Average num- 
ber of degree-days per year based on 
daily mean temperature is 1340, Av- 
erage number of degree-days per year 
based on average hourly temperature 
variations of selected: typical normal 
days is 1255. 





‘Occurring during the months of: 
June, July, August, and September. 
Based on 80F base temperature. Av- 
erage number of degree-hours per year 
for the past ten-year period based on 
the mean daily temperatures is 3380. 
Average number of degree-hours per 
year based on the average hourly tem- 
perature variations of selected typical 
normal days is 3180, 


























F—Winp Data G—Ave. RAINFALL, In INCHES 

Mo. Ave. | Prev. - 
MPH | Dr. 12345 678 9 10 

Jan. 13.9 N 

Feb. 14.0 N 

Mar, 14.2 SE 

Apr. 13.8 S 

May 12.5 SW 

June 11.4 SW 

July 11.2 SW 

Aug. 10.3 SW 

Sep. 11.7 NE 

Oct. 12.9 NE 

Nov. 12.9 NE 

Dec. 13.5 N 

Ann, 12.7 NE 























































EASTERN STANDARD TIME FOR JACKSONVILLE, FLORIDA. 
ss 2s ne 8 2 38 4 5 6 7 
SURFACE 





HORIZONTAL 


SOUTH WALL 
‘ 






"1 12 1 


CENTRAL STANDARD TIME FOR FLORIDA, 


their attendant breezes is also a major factor which 
contributes to moderate temperatures in both summer 
and winter. 

Examination of the data under F in Tables 1 through 
4 will reveal that the summer winds are chiefly from 
the south and southwest and from the north and north- 
west in winter. 

The authors are indebted to the following meteorol- 


Fig. 3 (Left). Curves showing intensity of sun heat in Jacksonville and Pensacola. Fig. 4 (Right). Curves showing intensity 
of sun heat in Miami. All curves give values for August 1. 
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ogists of the U. S. Weather Bureau for their coopera- 
tion in securing the climatic data: W. T. Bennett of 
Jacksonville, Ernest Carson of Miami, W. W. Talbott 
of Tampa, and A. R. W. Stoeson of Pensacola. 

W. A. Lawrence of the Florida Power and Light 
Company supplied the data for street corrections in 
Table 5 and the authors appreciate his interest and 
cooperation. 





Designing Exhaust Systems | 


ea designing an exhaust system for dust control, it is 
not good practice to connect the two branches at the 
remote end of the system into a main pipe of uniform 
diameter, says Robert B. Northrup of the New York 
State Division of Industrial Hygiene in a recent issue 
of The Industrial Bulletin. This practice will result in 
an oversize main at the tail end in which the velocity 
may be too low to convey the dust. Clogging of the 
pipe will follow. The situation thus created is indicated 
in Plan A of the accompanying illustration which shows 
a system designed for a main pipe area 20% in excess 
of the sum of the branch pipe areas, but with provision 
for an increase in the size of the main pipe area for 
every two branch connections rather than for every 
single branch. The velocity at the tail end of the main 
under this condition is only 1,518 lin. ft. per min., which 
is too low to carry the dust collected from grinding, 
polishing and similar operations. Furthermore, the 
velocity along the main pipe is not uniform and the 
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The upper exhaust system layout is a poor one because the 
velocity in the tail end is too low to carry the dust. The 
lower layout, while not ideal, has been found to be practical 
and is to be preferred. Velocities shown are in feet per 


minute. 
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resulting turbulence causes needless waste in power. 

A balanced system, with changes in the size of the 
main pipe for every branch connection, on the other 
hand, insures a uniform high velocity with a minimum 
of eddies and turbulence. This means less danger of 
clogging, less friction, lower power cost and better op- 
erating efficiency generally. However, the construction 
involved is costly and in some cases may be difficult to 
use from a practical standpoint because of the location 
and close spacing of the machines connected to the ex- 
haust system. Plan B in the illustration shows an al- 
lowable layout which is a compromise between the bal- 
anced system and the arrangement shown in Plan A. 
In this case the size of the main is changed between the 
first and second, and between the second and third 
branches. For subsequent connections, however, two 
branches are allowed to enter the main without change 
of diameter. This arrangement, while not ideal, has 
been found to be practicable in industry. 

When the design of the system does not provide for 
20% excess main pipe area as, for example, in a wood- 
working plant, the size of the main must change be- 
tween the first and second branches, but thereafter two 
branches may enter the main without change in size. 

In the above examples, a branch pipe velocity of 
4,000 lin. ft. per min. with resulting main pipe velocities 
as shown has been used for purposes of illustration. It 
must be pointed out, however, that for the many differ- 
ent kinds and quantities of dust created in manufactur- 
ing processes, with great differences in particle size, 
density and moisture content, a single minimum carty- 
ing velocity cannot be established for all situations. The 
object in every case must be to create a velocity that 
will surely transport the particular dust involved at the 
lowest possible power cost. 
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A Check List for Air Conditioning Drawings 


By JOHN D. CONSTANCE 




















Backdraft dampers in all exhaust ducts near dis- 
charge outlet to prevent backdraft of cold air 
in winter 

Canvas connections between fan and ductwork 

Felt and acoustic lining of ducts should be lo- 
cated at source of noise and be treated for 
wind erosion and fire resistance 

Duct insulation—allow for field application 




















(at. 
DRAWING 
ITEM Cueck For 
Drawing Title; Drawing Number; Scale; Compass rose; 
Date; Revision date; Consulting engineer’s, 
general contractor’s, owner’s and architect’s 
name and address 
EQUIPMENT 
ITEM Cueck For 
Air washer Ease of erection; Accessibility; Arrangement; 
Method used for support; Piping connections 
Air unit Ease of erection; Accessibility; Arrangement; 


Method used for support; Possibility of ex- 
cessive noise 





Heating coil 


Space for connections 

Coil located at least 18 in. above boiler water 
line. 

If head limitations are too small and throttling 
valve is used, run steam condensate into vented 
condensate pump or boiler return trap. 

Filters to prevent accumulation of dust on closely 
spaced fin coils. 

Thermostat shields to prevent radiant heat from 
coils reaching thermostat. Shield may be made 
of sheet metal plate insulated on side away 
from coil with 14-in. board insulation. 


Automatic 
dampers 


Ball bearing construction 

Tight closing blades 

Location in front of outside air heaters to close 
when fan shuts down 

Hand operated louver dampers in front of auto- 
matic dampers, primarily to balance the duct. 
for correct amount of air and to allow the 
automatic dampers to operate in their full 
range 

Damper motor—external mounting preferred to 
internal mounting 








Cooling coil 
and drip pan 


Space for connections 

Method of support 

Drip lips—installed in downstream side of covi- 
ing coil to prevent carry-over of condensate 
drip. 

Eliminators—located in same position as drip 
lips and for same reason. Use only when coil 
face velocities are over 600 f.p.m. 

Drip pan material specified—galvanized sheet 
steel (copper bearing) or copper sheets braced 
to prevent sagging. 

Drip pan mopped with hot asphalt. 

Drip pan drain connection—trapped and at end 
nearest fan connection. 

Drip pan insulated underneath to prevent sweat- 
ing. 


Supply grilles 


Size indicated 

Lights, columns, doors, and other obstacles in 
path of air flow 

Flexibility of face design so that horizontal 
spread and vertical deflection can be obtained 
in the field 

Aspect ratio of grille and its effect on air carry 
and mixing with room air 

1000 c.f.m. maximum air delivery per grille at 
normal ceiling heights 

Noise generation and conversation transmission 

Elevation of all grilles—by notes or section 

Supply grilles at least 6 in. from ceiling to pre- 
vent streaking 

Indication of type, make and finish of all grilles 
for approval purposes 

Indication that all grille sizes are duct opening 
size unless otherwise noted 

Note of air quantities at all grilles 








Return grilles 


Size indicated 

Returns always at floor on 100% heating jobs; 
may be located at ceiling or floor on jobs 
where only ventilating air is to be heated 

Face velocity—soo f.p.m. face velocity for ceil- 
ing returns, 200-300 f.p.m. for floor grilles 

Location with respect to furniture and where 
opened doors would block air passage 

Air velocities though archways and corridors— 
not over 75 f.p.m. 








Relief grilles 


Size indicated 

Location same as for return grilles 
Face velocities, not over 200 f.p.m. 
Noise and conversation transmission 





Exhaust grilles 


Size indicated 

Face velocities—same as return grilles 

Location to take advantage of natural path of 
vapor, smoke or odor 











Access doors 

















Toilet and 
kitchen exhaust 


Access doors near heating coils, cooling coils, 
outside air intakes, automatic dampers and 
motors, filters, fan wheels, fire dampers, ther- 
mostats, and other locations where conditions 
demand accessibility 





No return air from toilets or kitchens 

Compliance of air quantities with local code 

Air supply to make up for air exhausted 

Location of air discharge not near outside air 
intake 

Prevailing wind direction and set exhaust cowl 
to blow with wind 





Engine room 





Location of fan intake—12 in. off floor 






























Condensing Compliance of location with local fire and build- 
unit ing codes. 
Accessibility; Retubing space for condenser; 
Space for fly-wheel removal; Room for piston 
removal; Method of support 
Vibration transmission—foundation loading and 
isolation—flexible connections on refrigerant 
/ and water lines. 
Controls Location of room thermostats and humidistats at 
breathing line. 
Protection of humidistat elements in ducts with 
sheet metal; place shield on upstream side. 
Accessibility 
Filters Accessibility for cleaning 
Fire hazard 
Motors Oil drip pan under motors; Accessibility for oil- 
ing and repairs; Adequate foundation; Founda- 
tion isolation; Guards on belts 
AIR DISTRIBUTION 
ITEM CuHEcK For 
Outside air Sized for 1000 f.p.m. and full amount of supply 
intake air 
Rain louvers and screen or rain cowl and screen 
Access door ; : 
Location away from source of contamination as 
kitchen or toilet exhausts 
Ductwork 


Dimensions of all ducts and sheet metal fittings 

Elevation of all ductwork 

Typical sections of all ductwork 

Notes on who will remove existing ductwork or 
who will clean it if used as part of new system 

Notes on who will clean existing fans 

Streamlining of all pipes, beams and other ob- 
jects in ductwork 

Construction of hand dampers—18 gage galvan- 
ized steel with edges rolled or tipped with flan- 
_nel, sized to prevent wind erosion 

Fire damper construction in accordance with 














exhaust Compliance with local codes 
GENERAL NOTES 

ITEM CuHeEckK For 

Notes Dimensions locating all equipment 





Air quantities at all grilles and summary table 

Notes on who will do necessary cutting, patch- 
ing, furring and redecorating 

Notes on who will do necessary reinforcing of all 
holes cut as part of installation 

Note that sheet metal contractor is to verify all 
grille locations with the purchaser or his repre- 


E ) E sentative. 
National Board of Fire Underwriters Check the layout against the contract and speci- 
Access doors near fire dampers fications 
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TOKERS, automatic heating, warm air furnaces, 
S and hand-firing of anthracite were among the sub- 
jects discussed at the two-day second annual Anthra- 
cite Conference, held at Lehigh University, April 28-29. 
Allen J. Johnson, director of the Anthracite Industries 
Laboratory, Prof. A. P. Kratz of the University of 
Illinois, and Percy Nicholls, supervising engineer of the 
U. S. Bureau of Mines, were among the featured speak- 
ers at the meeting. 

Reporting on the results of tests of representative 
anthracite burned in a hand-fired furnace at domestic 
rates under strictly controlled conditions, Mr. Nicholls, 
supervising engineer, fuels utilization section of the 
Bureau of Mines, and B. A. Landry, associate fuel en- 
gineer, reached the following conclusions: 

(1) If the physical characteristics of the anthracite 
and the fusion temperatures of the ash were approxi- 
mately the same, the ease of pick-up or acceleration 
increases with increase of volatile matter, and, the 
average rate of burning is little affected by the volatile 
content, except that differences in pick-up will lengthen 
or shorten the time required to reach a steady state of 
combustion; (2) Large differences in the quantity of 
ash or in its fusion temperature will affect the burning 
characteristics; (3) The physical characteristic of an- 
thracite that will most influence the burning character- 
istics is whether the pieces, when heated, retain their 
size or whether they split or break into smaller pieces; 
and, (4) If the pieces break up in the fuel bed, the 
burning characteristics will correspond to those of a 
fuel of a smaller size than that fired. 

The tests, of which this paper was a partial sum- 
mary, showed that the differences between the average 
rates of burning of the six anthracites utilized were 
small, and that the principal difference between the 
several types of coal was more pronounced with re- 
gard to pick-up than with regard to the combustion 
rate after utilization had been completed. 

The results of investigations of warm-air furnaces 
and heating systems conducted since 1918 “clearly in- 
dicate that it is more nearly possible to burn anthra- 
cite under adverse conditions without loss of efficiency 
than it is to burn bituminous coal without loss of effi- 
ciency under the same conditions,” Professor Kratz 
declared, adding that “it may be observed that efficien- 
cies in capacities resulting from the use of anthracite 
were the same as those obtained with byproduct coke 
and were higher than those obtained with bituminous 
coal or low temperature coal.” 

“The combustion conditions,” Professor Kratz said, 


“obtained by the use of anthracite in the laboratory . 


tests were, in some cases, remarkable,” citing, for ex- 
ample, carbon dioxide values in excess of 19%—21% 
is perfect combustion—and carbon monoxide of 0.2%. 

Results cited in Professor Kratz’s paper were ob- 
tained with the overfire air damper closed, thus refut- 
ing widely quoted claims of “fuel saver” manufactur- 
ers contending that overfire air with anthracite is 
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Automatic Heat, Stokers and Furnaces Discussed ~ 
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essential to proper combustion. “The preponderance of 
evidence,” Professor Kratz said, as a result of a special 
investigation of that point, “indicated that sufficient 
overfire air was being supplied by leakage between the 
fuel bed and the walls of the fire pot and by leakage 
around the furnace door.” 

Discussing the performance of the furnace in the Re. 
search Residence, the speaker said, “The combustion 
rates required with anthracite were less than those re. 
quired with bituminous coal at corresponding indoor- 
outdoor temperature differences, the differences being 
considerably greater than indicated by the ratio of the 
heat values of the coals. 

As applied to conditions under which the tests were 
conducted, Professor Kratz concluded that: (1) An 
thracite may be burned in a warm-air furnace under 
almost perfect combustion conditions with very little 
excess air and practically no loss from carbon monor- 
ide. (2) Anthracite may be burned in a warm-air fur- 
nace with greater efficiency than bituminous coal. (3) 
Anthracite may be burned in a warm-air furnace un- 
der adverse conditions with less loss in efficiency than 
that occurring when bituminous coal is burned under 
the same adverse conditions. (4) In a self-contained 
building and warm-air furnace plant with an inside 
chimney, as much as 95% of the heat developed in 
the grates with anthracite may be utilized in actually 
heating the building, and (5) In certain localities, price 
differentials per ton of fuel may react unfavorably to 
the use of anthracite. 

Discussing market potentialities for anthracite, par- 
ticularly in midwestern states, K. C. Richmond, edi- 
tor of Coal Heat, told the conference that the five east 
north central and three adjoining west north central 
states contain 27% of the total population of the United 
States, 29.5% of the dwellings, 32% of the owner fami- 
lies, and 45% of the warm-air furnaces. According 
to the census of retail distribution in 1933, these par- 
ticular states purchased 28.51% of the total dollar vol- 
ume of retail sales. 

“These eight states, according to latest available fig- 
ures,” he said, “use 48.3% of the total production of 
bituminous coal, 43.7% of the domestic coke, 29.3% of 
the gas—both natural and manufactured, 27% or more 
of the fuel oil, and 62% of the briquets.” 

“According to a report made to the United States 
Coal Commission for the period from September |, 
1921, to March 31, 1922, a total of 5,726,482 tons of 
anthracite was used in the central states, representing 
15% of the total domestic consumption of anthracite 
for that season,” he said. 

Reporting on the results of a cross-sectional survey 
of present and potential anthracite markets, Allen J. 
Johnson, director of the Anthracite Industries Labora- 
tory, said that “Developments of the past few years, 
increased activity of manufacturers, better merchandis- 
ing by the anthracite industry and its retailers, make 
us feel certain, whereas we formerly merely hoped, that — 
tonnage can be regained.” | 
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The study showed, Mr. Johnson said, that automatic 
anthracite stokers now in operation represent approxi- 
mately one per cent of the heating systems for which 
they would be suitable. “While at first glance, he said, 
“his may not seem impressive as compared with the 
greater percentage of oil burners that have been in- 
stalled, it should be remembered that it is only in the 
last two or three years that stokers have received an ap- 
preciable public acceptance. Furthermore, the stoker 
of today is so far advanced as compared with those of 
only a few years ago that there is no question but that 
comparative figures reflect only the late start which 
stokers secured rather than pointing to any conclusions 
with respect to the future.” 

“The vast percentage of consumers in all classes that 
have continued to use anthracite in spite of competitive 
advertising, and the obvious demand of those in larger 
houses for automatic fuels, as is evidenced by the fact 
that practically all of our losses have been to these 
larger homes, certainly justifies the prediction that an- 
thracite stokers will soon not only stem the tide of such 
competition but even make definite expansion and dis- 
placement of competitive fuels possible.” 

Citing the tremendous market available for thermo- 
static controls, Mr. Johnson said “Thirteen out of four- 
teen consumers of hand-fired anthracite could enjoy 
increased comfort and convenience as the result of the 
purchase of an inexpensive, yet dependable, thermo- 
static control.” 

Noting that not more than 250,000 thermostats are 
now in use on approximately 3,600,000 anthracite-fired 
heaters suitable for their installation, Mr. Johnson said 
that over three million homes are, therefore, prospects 
for thermostats as well as for materially increased satis- 
faction with anthracite. 

The survey showed there are approximately eight 
thermostats per hundred homes with suitable heating 
plants in cities of over 10,000 population, compared 
with four and one-half thermostats per hundred in the 
small towns and villages and over three times as many 
thermostats in owned homes as in otherwise identical 
rented houses. 

In the service water heating field the speaker said 
that the chances for improvement through equipment 
sales are unusually apparent. The survey showed that 
between five hundred thousand and a million homes in 
the anthracite-consuming area were found to be with- 
out service water heating means except on top of the 
cook stove. While it is true that the majority of these 
were in the very small homes and tenements, nearly a 
hundred thousand homes in the $3,000 to $7,500 class 
were without year-round service water provisions. This, 
he thought, certainly points to an additional potential 
market for adequate low-priced water heating systems. 

Recently announced developments as well as experi- 
mental and research work, Mr. Johnson said in conclu- 
sion, indicate that the improved anthracite-burning 
equipment will adequately meet consumer requirements 
and this, in his opinion, promises to halt any further 
mass movement to other fuels. 

Discussing The Selection, Installation and Perform- 
ance of Domestic Anthracite Stokers, Paul A. Mulcey, 
assistant director of the Anthracite Industries Labora- 
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tory, said: “In recent years the anthracite stoker has 
proved itself to be a valuable weapon in combating 
competitive automatic fuels. Several years ago the oil 
burner symbolized automatic heat to the public, and 
anthracite was considered an antiquated fuel. Today, 
however, the anthracite stoker is not only becoming 
known to the consumer, but in many communities it 
enjoys a reputation envied by its competitors.” 

Stating that “There is at least one model of anthra- 
cite bin-feed stoker to take care of practically every 
conceivable cellar layout,” Mr. Mulcey said, “It is re- 
ported that at present approximately 60% of anthracite 
burner sales are of the bin-feed type. This figure is 
probably conservative. Nearly all stoker manufactur- 
ers have bin-feed models available and as time goes on 
it is predicted that the hopper type will be more and 
more limited to special applications and large installa- 
tions.” 

“Approximately 80% of stokers now sold,’ Mr. 
Mulcey said, “have mechanical ash removal equipment 
indicating that, in general, it has been more satisfactory 
for the manufacturer to handle the ash problem by 
standardized mass production design.” 

Regarding installation, he said the problem of instal- 
lation is being made simpler as many stoker boilers 
and furnaces are now being made with specially de- 
signed bases, including removal plates or special pro- 
visions for construction of simple brick bases. 

He cautioned that “Every boiler converted from 
hand-firing should be meticulously checked for loose 
joints and cracks which might permit the entrance of 
air. This precaution may mean the difference between 
success and failure in satisfying the consumer,” and 
added that chimney connections should be carefully 
checked. 

Performance, Mr. Mulcey said, can best be judged 
on uninterrupted operation under normal load condi- 
tions; smooth and silent action of moving parts and 
adaptability of coal conveyor to reasonable oversize 
coal. 

Two factors. he declared, determine the quality of 
performance. “The amount of carbon lost to the ashpit 
is the first, since it shows the relative quantity of the 
original coal not available as heat. The actual per- 
centage of heat lost is from %4 to 1/10 the percentage 
of carbon present in the ashes. It is very important to 
point this out to the consumer, who may not realize 
that the quantity of ashes being removed is only a small 
fraction of the coal burned.” 

The second factor is the composition of the flue 
gas which, under theoretically perfect conditions, would 
show 21% carbon dioxide and 79% nitrogen, indicat- 
ing that all the oxygen had been consumed. 

“Neither of these two factors alone is a complete in- 
dication of stoker performance,” he said, “but both 
taken together over a reasonable period of operation 
tell at a glance practically everything that is necessary 
to know.” 

In conclusion Mr. Mulcey said, “Use of the available 
knowledge and ingenuity on the part of salesmen and 
installation men is an important factor in convincing 
the consumer that here is really the ideal equipment for 
making the ideal fuel automatic.” 
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* OW many gallons of fuel 
oil equal one ton of 
coal?” This question has been 
asked many times in recent 
years when the economical ad- 
vantages of the two types of 
fuel are to be considered. It 
is, perhaps, the most impor- 
tant factor, in the conversion 
of a heating plant from one 
kind of fuel to the other. 
The purpose of this article 
is to give the actual re- 
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The question of where to set the equivalence 
between oil and coal is one that must be faced 
whenever it is proposed to change from either 
of these fuels to the other. If the equivalence 
is known it is easy to estimate the quantity of 
either fuel required in terms of the other. Here 
are the results of a study made on essentially 
similar buildings with half using oil and half 
using coal. The author shows that the equiva- 
lence can be set at 175 gal. of oil to one ton 

of coal for New York conditions. 


sults on this question obtained from experience over a 
period of years by a central organization supervising a 
large number of income properties. Too often the an- 
swer given in the past has been based upon incomplete 
data or upon results obtained under special conditions 
more or less favorable to the particular type of fuel. 
It is the intention here to present accurate data taken 
from several heating plants and to resolve therefrom 
an average figure which may be used as a practical 


It might be well to state that the information given 
does not cover all the buildings under supervision, but 
that the ones selected were taken because they had the. 
most fairly comparable characteristics. For example, 
buildings were compared where size, occupancy, expo- 
sure and general plant operating conditions were simi- 
All data are for the same year —summer and 
winter seasons — and since the structures are in the 
same locality, the matter of degree-days and wind ve- 
locity is constant. The plants were all operated at the 
highest efficiency consistent with normal working con- 
ditions. That is to say, all the heating systems had 
previously been overhauled, tested, and brought into 
line with average good performance. No equipments or 
operating practices were used which were not sound 





Equivalence of Coal to Oil for Heating Large 
Apartment Buildings in New York 


and practical for ordinary 
everyday usage. 
reason, it is thought that the 
results should be of help to 
building owners and man- 
agers as well as combustion 


engineers. 


For this 


Table 1 shows the compar- 
ative heating results of 16 
large income properties; 
eight oil-fired and eight coal- 
fired, taken during the same 


year. 


To simplify for ref- 


erence purposes, each building has been designated with 
a number and a prefix to indicate whether oil or coal, 
as Oil Bldg. No. 1, Oil Bldg. No. 3, Coal Bldg. No. 3. 
Thus, Oil Bldg. No. 2 is compared with Coal Bldg. 
No. 2, since they have similar physical characteristics 
such as size, occupancy, exposure, and operating con- 
ditions. The following general clauses govern the data 


shown: 


(1) Fuel consumption figures are for 12 months. 
(2) Total consumption is for heating and all-year 
hot water. 
(3) Cubic contents includes only heated space. 
(4) Oil used is No. 6 (Bunker “C’”). 
(5) Coal used is buckwheat, rice and barley anthra- 


cite. 


(6) Total cubic contents for eight oil buildings is 
6,958,000, and for coal is 7,128,000—a difference of 2%. 

It will be noted from Table 1 that the total gallons 
of oil for eight buildings divided by the total tons of 
coal for eight other similar buildings, gives a factor of 
175. Thus we find that to determine the number of 
gallons of oil equivalent to one ton of coal, we simply 
multiply the tons of coal by 175. 

In order to apply this rule to the data at hand, refer 
to Table 2. Here it will be seen that column (B), or 








TABLE 1. COAL AND OIL USED FOR HEAT AND HOT WATER 
By 16 Apartment Buildings in a 12-Month Period 
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BUILDING 





CusIc 


CoNnTENTS 


Apts. 











Rooms 





ActuaL Tons 
oF Coat Usep 















Oil Bldg. No. 1. 432,000 
Oil Bldg. No. 2.. 539,000 
Oil Bldg. No. 3... 564,000 
Oil Bldg. No. 4.. 650,000 
Oil Bldg. No. 5 .. 695,000 
Oil Bldg. No. 6.. 1,015,000 
Oil Bldg. No. 7.. 1,352,000 
Oil Bldg. No. 8 .. 1,711,000 











41 115s 37,500 
55 164 55,000 
66 190 56,000 
34 197 55,825 
64 211 62,500 
100 292 103,025 
103 448 118,450 
184 400 151,000 


Coal Bldg. 
Coal Bldg. 
Coal Bldg. 
Coal Bldg. 
Coal Bldg. 
Coal Bldg. 
Coal Bldg. 
Coal Bldg. 





eV ere ees 
CONAN PWN 


413,000 
574,000 
587,000 
630,000 
666,000 
945,000 
1,410,000 
1,903,000 
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61 
67 
57 
107 
116 
172 


150 
168 
226 
224 
227 
330 
472 
350 


215 
300 
330 
326 
345 
540 
725 
924 








TOTALS 6,958,000 
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TOTALS 





7,128,000 
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Total Gal. Oil 


639,300 





Total Tons Coal 


3,676 


— avo 













46 





MAY, 1939, HEATING & VENTILATING 



























TABLE 2. APPLICATION AND CHECK OF FACTOR 


175 Gal. of Oil = 1 Ton of Coal 





























[i 
(A) (B) (C) (D) (E) (B) 
BUILDING ACTUAL EstIMATED 0 BuILDING Tons Factor EsTIMATED 
Gat, O11 Gat, On VARIATION CoaL 175 Gat. 
3 ! 
Oil Bldg. No. 1 .- 37,500 37,625 ° Coal Bldg. No. 1.. 215 x 175 = 37,625 
Oil Bldg. No. 2 .- 55,000 51,500 6 Coal Bldg. No. 2 .. 300 x 175 = $1,500 
Oil Bldg. No. 3 -- 56,000 57,750 3 Coal Bldg. No. 3.. 330 x 175 = 57,750 
Oil Bldg. No. 4 -- 55,825 57,050 2 Coal Bldg. No. 4.. 326 x 175 = 57,050 
Oil Bldg. No. 5 -- 62,500 60,375 3 Coal Bldg. No. 5.. 345 x 175 = 60,375 
Oil Bldg. No. 6 .. 103,025 94,500 8 Coal Bldg. No. 6.. 540 4 175 = 94,500 
Oil Bldg. No. 7 .- 118,450 126,875 7 Coal Bldg. No. 7.. 725 x 175 = 126,875 
Oil Bldg. No. 8 .. 151,000 153,625 2 Coal Bldg. No. 8 .. 895 x 175 = 153,625 
TOTALS ....----- 639,300 638,300 - TOTALS ......... 3,676 638,300 





Note: Column (B) (Estimated Oil Consumption) 
= Tons of Coal (Column D) X 175. 





the estimated gallons of oil, is obtained by multiplying 
the tons of coal in Column (D) by 175. The results in 
any case do not vary from the actual oil used, shown 
in column (A), by more than 8%, which is close enough 
for practical purposes. 

The foregoing does not take into consideration all 
the factors involved in a complete economic comparison 
of oil and coal, such as, (1) cost of boiler room attend- 
ance; (2) repairs to equipment; (3) ash removal; (4) 
power costs for oil burners; (5) plant depreciation and 
carrying charges on initial installation. However, the 


relative economy of fuel costs will in the larger plants 
be controlling. 

As regards the physical characteristics of the 16 build- 
ings selected for the study, it should be pointed out 
that 12 are six-story elevator type apartment houses. 
Oil Bldg. No. 2 and Coal Bldg. No. 2 are four-story 
walk-up type apartments, while Oil Bldg. No. 8 and 
Coal Bldg. No. 8 are 15-story apartment hotels. In 
these last two cases the heating demands are, of course, 
much greater than all the others due to their special 
occupancy conditions. 





Banked Fires May 


EVERAL cases are on record where persons have 

been seriously burned in connection with banked 

fires in ordinary furnaces or stoves, in other instances 

serious property damage has occurred and in a number 

_of cases people sleeping have died from the toxic effect 

of the gases liberated, says the National Board of Fire 
Underwriters in a recent bulletin. 

With a bed of hot coals in a furnace it is common 
practice to bank the fire at night by placing a consider- 
able amount of fresh coal on the fire and closing off 
the draft and the damper in the flue. 

The new coal acted upon by the hot coals below gen- 
erates gases, largely carbon monoxide, which, however, 
can not burn because there is insufficient air coming in. 
Even though the firebox door is left open, thus pro- 
viding air for combustion, there still will not be any 
burning of these gases if the blanket of new coal is too 
thick for flame to come through it. Under these condi- 
tions the mixture of readily combustible carbon mon- 

oxide and air may completely fill the firebox and even 
the chimney. 

With this mixture of air and heated combustible gases 
only a flame is needed for an explosion or flash to take 
place. This flame will come eventually, due to the fire 
burning through the blanket of coal. Sometimes the 
ignition is so rapid as to produce explosive effects, blow- 
ing off doors or wrecking the flue. Under these condi- 
tions flame may be discharged and woodwork ignited 
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Create a Hazard 


or large quantities of smoke may be liberated which 
may result in death to the occupants. ; 

To prevent these conditions every user should be 
taught how to bank a fire. 

First, and most important always, have a small spot 
of hot coals exposed. Thus any gases will be ignited 
before they accumulate in dangerous quantities. Sec- 
ond, cut off all intake of air from below the fire, and 
third provide plenty of air above the fire. 

The proper procedure in banking the ordinary home 
furnace or boiler is to pull the hot coals to the front 
of the firebox, letting them slant downward to the back 
of the firebox. Then put on fresh coal but have uncov- 
ered at the front a spot of hot coals about the size of 
a man’s hand. Open the ports in the firing door and 
close all bottom drafts. The damper should not be en- 
tirely closed. 

Even with these precautions, slight puffs may occa- 
sionally occur. If the smoke pipe is poorly installed or 
badly corroded this may result in opening up the pipe 
to such an extent that smoke fills the house and does 
considerable damage to the home or occupants. 

Poorly adjusted oil burners or the use of an oil which 
clogs the smoke passages in the furnace and chimney 
will also result in incomplete combustion, with possibil- 
ities of smoke discharge through the doors and crevices. 
In addition to serious smoke damage, there is a proba- 
bility of a smoke explosion. 
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The Flow of Aijir and Its Distribution 









Through Ducts 


Duct Layout 


General Considerations: Having discussed the dif- 
ferent resistances which are encountered by the air 
stream in its passage through the system, we can pro- 
ceed with the layout of the duct—the determining of 
the proper dimensions of each part and the maximum 
total resistance for the longest branch, so that we can 
select the proper fan. 

All sections of the duct system are first figured as 
equivalent round ducts and then equivalent rectangular 
ducts substituted better to fit the structural require- 
ments of the building. 

From the heating, cooling and ventilating load we 
know how much air volume has to be handled by the 
fan and duct. This (Q,) air volume is usually referred 
to standard 70F conditions. Since in our figuring we 
need the actual velocities of the air in the different parts 
of the system, we must figure these velocities for the 
true air volume Q. This we find on the basis that the 
weight of the air remains constant: 


0-0, (5) =0.(-5)(+) 
o\m ° b T, 

where 7 is the absolute temperature of the air and D 
the existing barometric pressure. This correction for 
the pressure is important when dealing with cases in 
higher altitudes or in mines. For normal conditions, 
however, we figure with b = b, = 29.92 in. of mercury 
standard barometric pressure and since b is the same 
for all parts of the system, this correction for pressure 
is not needed when figuring the volume and velocity 
changes of the air within the system. It is needed, how- 
ever, when figuring the weight of air handled and the 
true horsepower, as will be seen later. 

Obviously, we can carry a given air volume with low 
velocity through a large duct or high velocity through 
a small duct. In the first case, the duct will be expen- 
sive, but its operation will be low in cost and quiet, 
whereas in the second case just the opposite is true. 
Experience has taught that, in order to avoid excessive 
noise and vibration, the velocity in the main duct shall 
not exceed certain accepted values. Vibration of the 
main duct is caused to a great extent by excessive 
static pressure. Therefore, in case of long ducts or 
other great resistances, we must either work with lower 
velocities or make the main duct stiffer by using thicker 
sheet metal and reinforcements to prevent vibrations. 

Considering all these facts, we select the (v,) ve- 
locity for the main duct and figure its diameter d; from 








tWorthington Pump & Machinery Corp., Carbondale Div., Harrison, 
N. J. 
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Part 4—Duct Layout 
By J. R. ZWICKLT 








( ayn ) v, =, ¢.f.m. 


5 


where Q, is the air volume for the main duct at the 
temperature ¢, (in the duct). This d, (Main-duct 
diameter) is the base value for all our figuring. 

We then make a line sketch showing the length (1,) 
of each duct section, showing where the branch ducts 
take off and how much air (in c.f.m. and per cent of 
Q,) they carry away. We show in this sketch also which 
section contains an elbow or other resistance (by “sec. 
tion”. we mean any part of a duct system, which carries 
the same air volume throughout its entire length). 

Main Branch—Its Resistance and Dimensions : From 
this sketch we select that continuous line which pre- 
sumably will have the greatest resistance from fan out- 
let to its farthest supply grille including the resistance 
(or static head) of this last grille, too. This we call the 
main branch. (This is not necessarily the longest line, 
but probably the one with the largest number of el- 
bows.) We then determine how much air (qx in per 
cent of Q;) is.carried by each consecutive section of 
this main branch after the different side branches have 
taken away their respective quantities. 

To these gx values we find the corresponding d, 
equivalent diameters in per cent of d, (Table 4), which 
are required for each section to carry its own Q, = 
qxQ1 volume with the same pressure drop per foot of 
length as does the main duct. Consequently, the total 
friction loss for all sections of this main branch to- 
gether is the same as if the main duct itself were car- 
ried the same total length (the summation of all /, =/). 
We find for this friction loss (or line loss): 


i (Y1/ 000)" t 
(n’,), =| 2.2 SrLsooo 





a7 100 
1 Q,/1000)%/1] 1 
= : 0.262 ae joo (34) 


The value in brackets is the friction loss for 100 ft. of 
length of duct at standard density conditions. (See 
equations 21 and 22.) This can be easily figured with 
the data in Tables 1 and 2 or can be taken from any 
standard friction chart. 

From equation (34) it is obvious that as soon as d1 
and 2 are fixed, the line loss for the full length / of the 
“main branch” is fixed too. By varying the d; diameter 


of the main-duct, we can vary this friction loss as de- 


sired. Since Q, and / remain the same, it is obvious 
from equation (34), that d®, (h’,;), = a constant and 
therefore: 


(4,),=4, Se ‘eens (35) 





h’, 
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is that main diameter which will carry the same amount 
of air with any desired friction loss h’y. 

If the different sections of the main branch are built 
with these (dx) equivalent diameters (d, as above), the 
yelocity in each consecutive section of this main branch 
‘s less than in the section before. This is evident. from 
equation (29). Therefore, if the transition from one 
section to the other one is made with a proper diverg- 
ence, we can expect a regain of static head from the 
diminishing velocity. If we apply equation (33) to 
each such transition and add up these regains, we final- 


ly get: , 
=+[ (Gir) - Gar) | 
=r (3) — Ge). sccccees (36) 


as the total static-regain for the whole length (1) of our 
main branch. In equation (36) 


eS FF ., v , 
(spi) = 1. (pic) 
is the velocity head for the last section, with 7, taken 
from Table 4 for g = q:z. The value of r can be taken 
as about 0.5 or 0.6 depending on the quality of the 
work. On account of this regain, the met line loss is 
only [(h’). = h,). 

For the elbow losses we found, that by means of the 
factor 7, each such loss can be expressed as a multiple 
of the main duct velocity head. See equation (31). 
Therefore, the sum of all elbow losses will be: 


2(i,¢,) (=537) ae ere (87) 


wherein é¢, is taken from Table 5 according to the 
(R/d) = c curvature ratio of the elbow in question 
and jx is from Table 4 corresponding to the qx value 
for the section No. x in which the elbow is located. If 
the round ducts will be substituted with equivalent 
rectangular ducts, we can take the value of c, for the 
square duct, although the figuring is done by means of 
‘the equivalent round duct. 

Besides the line and elbow-losses, there may be other 
miscellaneous resistances in this main branch. Each of 
them can be expressed as a multiple of its respective 
velocity-head as: 


— v, - v, 2 

— (= sis) = Cds (sb ) 
where cx is the proper coefficient of resistance. The 
sum of all these resistances shall be designated by 


‘ F % \ 
hr .= 2(i,c,) (3) 

The resistance of the equipment, such as filters, 
heaters, coils, and air washers, which are used in the 
system, is independent of the v; main duct velocity; 
it depends on the respective face velocity, which we 
select so that each equipment shall work properly. 
Their sum may be called equipment resistance and 
shall be designated by h’,. 

The supply grille at the end of our main branch re- 
quires a certain static pressure h, for its proper opera- 
tion (distance of throw, etc). This pressure, too, is in- 
dependent of the 2, main duct velocity. 
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Summing up, we find that the total pressure drop 
along the main branch from fan outlet to the last sup- 
ply grille will be: 


(H’), = {((h'}),—hl + (Wd +h +h, +h, }....(88) 


In this equation the first four members on the right 
side depend on the v7 main duct velocity and can be 
expressed, as already shown, by the main duct velocity 
head. Therefore, we can rewrite equation (38) as: 


: ‘ e vw, 
(H'), = (h',), + (=3:,) ie, —r(1—i,) + 2,6] 
+ (Wy th)... ($8a) 


All the factors included in brackets depend on the 
respective capacity-ratios and on the shape of the dif- 
ferent duct elements, but they are independent from 
the v, main duct velocity. So are h’, and hg. There- 
fore, we can calculate the value of (H’), even before 
we settle any sizes of the different consecutive duct 
sections and side branches, merely by selecting a proper 
value for the main duct diameter d, or the correspond- 
ing velocity v;. This makes the procedure simple. 

All the individual resistances in equation (38) are 
based on the actually existing true velocities, but for 
standard density condition. Therefore (H’), represents 
the apparent system resistance and must be corrected 
for the true density m to get the true system resistance: 


H’ = (H’), m/m, = (H’), (0/0,)(T,/Tg) «++++ (880) 


where 7, is the absolute temperature of the air in the 
duct. Assuming standard barometric pressure, this 
equation simplifies into: 

BP me (ME) AP JT) cone cesndasce (88c) 


Since H’ represents the true total pressure loss for 
the duct system, it is obvious that the fan must develop 
a static head h, equal to this H’ system resistance in 
order to maintain the specified air flow. 

Having settled the final d,; value for the main duct, 
we find the equivalent d, diameters for all sections of 
the main branch corresponding to their respective 
capacity ratio gx from Table 4. By means of these per- 
centages we can figure from d; the actual various d,; 
in inches. With these known, it is easy to figure for 
each one the corresponding equivalent rectangular duct 
(BH ),. Usually, we select one dimension for this rec- 
tangular duct—either the height or width. Designat- 
ing this dimension as H, we know from equations (26) 
and (27) that 


d,.=k,H, or k,= d,/H= f(b) 


We compute for each d, its k, value with the selected 
H, then we find by means of Fig. 1 or Table 3 the cor- 
responding b, value and with this we find B, = b,H. 
And only now at the very end we smooth out these B, 
values so as to have round, even values for B. in each 
section. 

From this it is evident that this procedure is not only 
more convenient, but by far more accurate than pick- 
ing corresponding B-H values from a tabulation with 
rather wide intervals. An example to illustrate this 
procedure will be shown later. 

Side Branches: The equivalent diameters for the 
side branches we can determine in the same way as for 
the main branch. By means of their respective capacity 
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ratios gx we can figure out for each section of any side 
branch its equivalent diameter d, in per cent of the 
main duct diameter d,. With such diameters each side 
branch will carry its respective quota of the load with 
the same friction loss per foot of length as does the 
main branch. Under such conditions the total pressure 
drop along any of these side branches will be less than 
along the remaining part of the main branch (this is 
logically so, since we selected the branch with the great- 
est resistance as the main branch). 

Consequently, none of the side branches will con- 
sume all the static head available at its start from the 
main branch and we must put an additional resistance, 
such as a damper or register, into each to balance the 
system. However, we can make the diameters of each 
branch section smaller and in this way increase its re- 
sistance so much that each side branch will consume 
all the static head available at its start. We can easily 
figure how much static is available at any point along 
the main branch. Similarly, we can figure the pressure 
drop along the branch when it is laid out as the main 
branch and carries its respective quota of the load. If 
we decrease the diameter of each section in the ratio 
as given by equation (35), the resistance of the side 
branch in question will be just right. Doing so, our 
duct cost will be the lowest. 

However, this is not always possible. If we reduce 
the diameters too much, the velocity might be exces- 
sively high from the standpoint of noise, especially in 
side branches close to the fan where the available static 
pressure is high. Furthermore, a duct system built in 
this way would be too rigid and we would not be able 
to counter-balance uncertainties in our figuring of the 
individual resistances. Therefore, even if we resort to 
this scheme for cutting costs, we should allow leeway 
for balancing the system by means of registers or 
dampers. 

Exhaust Systems and Return Ducts: In exhaust sys- 
tems and in return ducts the fan draws the air through 
the ducts and the static pressure appears as a negative 
quantity (suction) at the fan inlet. In laying out such 
systems the procedure is the same, only in the reverse 
direction; i.e. we go from the fan backwards. The re- 
sistance of a duct system is independent of the direction 
of the flow, provided that in either case the same vol- 
ume is handled. The largest diameter and the highest 
velocity is in the duct joining the fan. 








Having selected the velocity v1 and the diameter qd, 
for this main duct, we proceed precisely as before 
Again we make a sketch, select the main branch, figure 
the different diameters in per cent of the chosen dy 
main diameter according to their respective q, capaci 
ratios. See Table 4. Elbows and side branches are also 
figured in exactly the same way. In industrial exhaust 
systems special attention should be given to the inlet 
losses of the different hoods and nozzles. 

Gradual acceleration of the air, as it approaches the 
fan in such a draw through system, is not to be figured, 
when adding up the resistances. The fan has to speed 
up the air anyhow and it does not make any difference 
if this is done over a long or short stretch. In both 
cases the same velocity head is required for speeding 
up the air. It is true that this will show up at the fan 
inlet as an additional depression besides the static head, 
but it does so also in a fan which draws its air from 
the free atmosphere and, therefore, is already accounted 
for in the fan tables, which give the speed required to 
produce a given static head with a given delivery. How- 
ever, if the air on its way toward the fan inlet passes 
through a plenum chamber, or any other chamber, such 
as a filter or coil chamber, where its velocity is practi- 
cally lost, so that once more it must be speeded up, 
then the head necessary to do this reacceleration is 
taken from the available static head and appears as a 
loss, and, therefore, must be figured as a loss. 

If an exhaust fan is allowed to blow into the free 
atmosphere with its full discharge velocity, quite natur- 
ally the corresponding velocity head is entirely lost. If, 
on the other hand, this velocity is gradually reduced 
through a diverging nozzle with a small included angle, 
some of the velocity head can be regained as static 
head, which helps to draw the air through the system. 
See Equation (33). This regain can be and should be 
subtracted from the losses, when figuring the static head 
demanded from the fan. 

In case that a fan is placed in between a return (or 
draw through) system, and a supply (or blow through) 
system, quite naturally the fan has to supply both the 
negative head at the suction side and the positive head 





at the discharge side; the static head is the sum of the 
two. 

In next month’s issue the author carries through an 
illustrative example, with calculations, for a duct sys- 
tem. 





N an article entitled “How to Reduce Heat Loads 
Due to Sunlight on Roofs,” which appeared on 
page 33 of the July, 1938, issue of Heatinc & VENTILAT- 
ING, the results of tests made by the British Building 
Research Board on the effect of roof surface finishes 
on roof temperatures were given. These tests were all 
made on surfaces applied on a roof made partially of 
concrete and partially of hollow tile. 
In an effort to determine the effect of roof construc- 
tion on surface temperatures, the Board has made some 
tests on roofs constructed of boards, of reinforced con- 
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Sunlight on Roofs 






crete, and of hollow tile. In each case the roof was 
finished on the top with asphalt. 

A study of the temperature readings beneath the 
asphalt for a hot sunny August day shows that the 


_ boarded roof had the highest temperature while the 


concrete and hollow tile roofs were about 23F cooler. 

An interesting point brought out by the tests was 
that while the four different specimens of asphalt used 
on the boarded roof appeared to be very similar in 
color they gave temperatures ranging from 132F to 
146F when under the same conditions. 


« 
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Summer Dry Bulb Temperatures and 
Simultaneous Wet Bulbs and Dewpoints 


The previous section on weather data reported the results of a 
study of maximum wet bulb temperatures, based on noon records 
covering six consecutive years, including the dry bulb and dewpoint 
temperatures experienced simultaneously with the high wet bulb 
temperatures. 

The accompanying map and table are based on another study 
from the same data and covering maximum noon dry bulbs, together 
with the wet bulbs and dewpoints experienced simultaneously with 


these high dry bulbs. 


Fluctuations of As pointed out previously, noon wet bulbs are not appreciably 
Dry Bulbs lower than afternoon wet bulbs. This is not the case with dry bulb 
temperatures, which usually reach a maximum between | p.m. and 
5 p.m. In other words, the time of highest (dry bulb) temperature 
does not coincide with the time of maximum sun heat. . This lag is 
due to the fact that air temperatures are raised largely by sun heat 
after it is re-radiated from the earth, and by convectional currents, so 
that some time elapses before this is felt by thermometers at a fair 
elevation above the ground. 
Consequently, the figures in the accompanying table are not daily 
maximums and should not be interpreted as such. They show maxi- 
mum conditions at noon only. 


Scope Covered Since July and August are the hottest summer months, the study 
by Study covered these months, but shows essentially the same results, so far 
as noon maximums are concerned, as a study of noon maximums for 
all summer months. | 
In the first column of numbers in the table is shown the highest 
mean dry bulbs experienced during the six-year period, while the sec- 
ond and third columns show the simultaneous wet bulb and dewpoint 
occurring at the time of the maximum dry bulb. In the fourth column 
are tabulated the highest dry bulb temperature which occurred at least 


Text continues following Map and Table. 
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Tabular Data 
for 55 Cities 





MAXIMUM DRY BULB TEMPERATURES AND SIMULTANEOUS WET 
BULB AND DEWPOINT TEMPERATURES AT NOON DURING JULY 
AND AUGUST IN A SIX-YEAR PERIOD 





City 


Temperatures at Time of 


Maximum Dry Bu 


Temperatures at Time of Maximum 
Dry Bulb of Annual Occurrence 








Max. Max. Simul- Dry Bulb Max. Simul- 

Dry —. taneous Occurring = taneous 

Bulb, =| Wet Bulb, | Dewpoint, || AtLeast | WetBuib, | Dewpoint, 

F nually, F F 

Albany, N. Y........ 96 74 64 87 77 73 
Amarillo, Tex....... 100 70 56 95 70 59 
Atlanta, Ga. ........ 100 75 64 89 76 71 
Baltimore, Md....... 104 77 65 91 78 73 
Birmingham, Ala. ... 101 79 71 92 79 74 
Bismarck, N. Dak. ... 111 70 46 93 72 63 
Boise, Idaho ........ 104 65 37 95 65 46 
Boston, Mass. ....... 96 75 66 89 77 72 
Buffalo, N. Y. ...... 93 74 66 83 73 69 
Charlotte, N. C...... 97 75 65 9] 78 73 
Chicago, Ill. ....... 103 76 64 91 80 76 
Cincinnati, Ohio .... 103 76 64 91 84 82 
Cleveland, Ohio ..... 93 72 62 88 76 71 
Columbus, Ohio .... 102 76 65 92 78 73 
Denver, Colo. ...... 98 61 33 93 63 45 
Des Moines, Iowa... . 106 71 51 94 80 75 
Detroit, Mich. ...... 102 75 63 92 75 68 
Duluth, Minn. ...... 101 77 67 84 72 67 
El Paso, Tex. ....... 99 67 50 94 68 55 
Ft. Wayne, Ind. ..... 103 75 62 90 75 69 
Ft. Worth, Tex. .... 107 74 58 99 80 73 
Grand Rapids, Mich. . 104 76 64 93 76 69 
Houston, Tex. ...... 98 75 64 94 79 73 
Indianapolis, Ind..... 102 76 65 91 79 75 
Jacksonville, Fla..... 98 82 76 92 79 74 
Kansas City, Mo..... 108 74 57 94 77 70 
Lincoln, Neb. ...... 110 69 41 98 76 67 
Little Rock, Ark..... 104 75 61 95 78 71 
Los Angeles, Calif. .. 97 73 61 85 71 64 
Memphis, Tenn. ..... 99 75 64 92 84 82 
Milwaukee, Wis. .... 101 72 57 92 76 70 
Minneapolis, Minn. . . 104 72 55 95 76 68 
Nashville, Tenn. .... 102 76 65 93 80 75 
New Orleans, La..... 97 78 70 91 80 76 
New York, N. Y. .... 98 79 - 72 85 80 78 
Norfolk, Va. ....... 95 77 70 90 82 79 
Oklahoma City, Okla. 110 76 60 98 79 72 
Omaha, Neb. ....... 111 75 58 93 80 75 
Peoria, Ill. ......... 109 78 65 94 82 78 
Philadelphia, Pa. .... 102 75 62 90 78 73 
Pittsburgh, Pa....... 99 72 58 88 76 71 
Portland, Oreg. ..... 93 70 58 83 69 62 
Reno, Nev. ........ 99 65 45 94 66 51 
Richmond, Va. ...... 101 76 65 91 79 75 
St. Louis, Mo. ...... 107 74 58 94 78 72 
Salt Lake City, Utah . 99 63 39 92 66 53 
San Diego, Calif. .... 84 71 65 73 69 67 
San Francisco, Calif.* 92 65 46 85 66 54 
Savannah, Ga. ...... 97 80 74 93 81 77 
Seattle, Wash. ...... 89 62 41 78 64 55 
Spokane, Wash. ..... 99 66 46 92 66 51 
Tampa, Fla. ........ 94 80 75 91 80 76 
Toledo, Ohio ....... 100 75 64 92 76 70 
Washington, D. C. .. 99 77 68 91 79 75 
Wichita, Kan.*...... 110 70 45 97 74 64 














*The two hottest months in San Francisco are September and October; consequently for this city 
the data are for those months and not for July and August. 


xData were not available for Sundays for this city, so that the data are from week-day readings only. 
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once annually. In other words, the highest mean dry bulb found 
each year was reported and the lowest of these is tabulated in col- 
umn 4. This temperature occurred more or less frequently so that 
the simultaneous wet bulb tabulated in column 5 is the highest found 
with the annual maximum dry bulb. In column 6 the simultaneous 
dewpoint with the annual maximum dry bulb is tabulated. 


Meaning of 


A previous map and table were devoted to the highest tempera- 
Maximum 


tures of record and these could be designated as the absolute maxi- 
mum. It is to be expected that column |, the maximum dry bulb at 
noon during the six-year period, would be below the absolute maxi- 
mum both because the study did not cover a very long period of years 
and because of the previously noted point that the maximum dry bulb 
usually occurs after noon. For this reason, also, the annual maximum 
dry bulb given in column 4 cannot in any sense be designated as a 
design dry bulb temperature. 

Several points should be noted in connection with the data 
presented here, as follows: (1) The study is concerned only with 
noon temperatures occurring every day during the months of July 
and August—the hottest months—with two exceptions, as noted in 


the footnotes to the table. (2) The period covered was the six-year 


period from 1932-1937, inclusive. (3) By noon is meant noon local 
standard time. 
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HE fourth annual Iowa Heating and Air Condi- 
tioning Conference, held at Iowa State College, 
Ames, April 11-13, attracted 255 engineers, contrac- 
tors, and dealers during the three-day session. 

W. R. White, Omaha, presided as chairman of the 
session on the opening day. Engineering contracts as 
related to the field of ventilation and air conditioning 
were discussed by Prof. W. H. Meeker of the mechani- 
cal engineering department of Iowa State College. He 
dealt with both theoretical and practical applications 
of contracts. The results of a study of heating and 
ventilation problems in public schools were presented 
by M. L. Todd, Waterloo, Iowa. 

A dinner meeting, sponsored by the ASHVE Iowa- 
Nebraska Section, and open to all in attendance at the 
Conference, was held in the Memorial Union Building, 
April 11. The featured speaker at the dinner was A. H. 
Wieters, director of the public health engineering divi- 
sion of the lowa Department of Health, who sounded a 
note of warning on the extensive use of underground 
water supplies for air conditioning. 

“Use of lowa’s underground water supply merely for 
the purpose of reducing temperatures a few degrees in 
air conditioning systems may in the long run prove 
uneconomical and wasteful of this greatest of Iowa’s 
natural resources,” Mr. Wieters said. 

Wells poorly cased or not cased at all, he declared, 
frequently draw water from contaminated sources or 
highly mineralized areas or from areas containing 
harmful fluorides, and may mix this water with water 
from other ground levels that is now suitable for munic- 
ipal and domestic use. This mixing of unsuitable water 
with potable ground water may spoil the entire under- 
ground supply now available for domestic and munic- 
ipal use, he pointed out. 

In air conditioning, he added, the water is used solely 
for cooling and is then dumped into the sewer or dis- 
charged back into the ground. When the waste water 
is redistributed into the local ground water supply, Mr. 
Wieters explained, the harmful minerals, fluorides, and 





Engineers at the Iowa Conference. (Left to right) A. O. 
Dady, A. C. Weick, Prof. Lindon J. Murphy, director of the 
Conference, and H. A. Christopherson. 
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955 Engineers Attend lowa Air Conditioning Conference 


other contaminations become potentially dangerous. 

Citing a selected business district of 12 square blocks 
in Des Moines as an example, Mr. Wieters explained 
that the water used in this area for air conditioning is 
taken at the rate of approximately 10 million gallons 
per day while the entire domestic water consumption 
in the city is only 16 million gallons per day. 

However, in time, Mr. Wieters said, the problem of 
draining the underground water supply will solve itself 
in Iowa. This, he said, will be brought about through 
increased costs in securing sufficient amounts of water 
for air conditioning, through increased costs of waste 
water disposal, and through higher ground water tem-. 
peratures which have decreased value for cooling pur- 
poses. 

Discussing Sales Developments in Air Conditioning, 
A. C. Weick, Chicago, opened the second day of the 
Conference. “Air Conditioning, an industry with rela- 
tively unsaturated markets, should buck recessions,” 
Mr. Weick told the meeting in analyzing business con- 
ditions in 1938. 

The speaker said that, although some progress has 
been made toward producing equipment at lower costs, 
the expense of home installations is still too high to 
attract widespread demand. Because of the absorption 
of profit from the industry for pioneering, engineering, 
and service, these high costs have tended to retard sales 
activities in the trade, he declared. 

Furthermore, he stated that the residential market 
has been said to account for less than one per cent of 
the total mechanical refrigeration sales for air condi- 
tioning purposes. The cost of year-round air condition- 
ing in the home is about double that of winter air 
conditioning, and even the latter is still too high to 
penetrate the lower income brackets. 

Concerning the larger installations, statistics were 
presented in the open discussion showing that taking 
the country as a whole, about four out of five indus- 
trial air conditioning systems operate the year-round, 
whereas slightly less than half of the commercial estab- 
lishments utilize systems the year-round. Four out of 
five office buildings and three out of four department 
stores use air conditioning 12 months a year, while 80% 
of the beauty shops use it merely for summer. 

Three additional speakers on the morning program 
were W. W. Stuart, Des Moines, discussing Zone Con- 
trol for Automatic Heating, K. C. Richmond, Chicago, 
who spoke on Meeting the New Building Market, and 
Don Pruess, Tulsa, Okla., speaking on the fuel oil situ- 
ation. 

At the afternoon session, George Zimbleman, Des 
Moines, led a round table discussion on the installation 
and. maintenance service of oil burners. | 

“Design of combustion chambers is not as far pro- 
gressed as the latest automatic control devices,” he de- 
clared, “and thermostats turning the burner on 8 to 10 
times an hour will not give satisfactory service on pres- 
ent-day boilers.” Mr. Zimbleman estimated that units 
in average homes do not reach maximum efficiency for 


about 30 minutes after starting, and therefore will not 
(Concluded on page 74) 









Harmful Industrial Gases and Dusts 


By F. RUTLEDGE DAVIST 


The list of gases, vapors, fumes, and dusts from 
which workers in various branches of the chemi- 
cal industry may require respiratory protection 


HE concentration of a 

noxious gas that renders 
air unsafe to breathe varies 
widely with its physiological 
effect. From this standpoint, 
noxious gases and vapors are 
classified as simple asphyxi- 
ants; chemical asphyxiants; 
irritants; anesthetics; and 
volatile poisons. 


Simple Asphyxiants 


When air is diluted with a non-toxic, non-flammable 
gas, such as nitrogen, it will support combustion and 
can be safely breathed until its oxygen content falls 
from its normal value of 20% by volume to about 
16%. With further dilution, a candle flame will be ex- 
tinguished and persons breathing the air will begin to 
feel the first symptoms of distress due to the deficiency 
of oxygen. This means that a gas-air mixture can con- 
tain as much as 24% of an added harmless gas and 
still be safe to breathe for a short time; but with higher 
concentrations, it becomes dangerous. 


To determine whether the air in a tank, manhole, or 


other enclosed space contains enough oxygen to sup- 
port life, a special form of the well-known miner’s 
safety lamp is widely used. The wick of the lamp is 
lighted, and some of the mixture being tested is pumped 
into the combustion chamber by means of a length of 
tubing carrying an aspirator bulb. If the flame con- 
tinues to burn normally (and the air does not contain 
a toxic gas, such as carbon monoxide), the air is safe. 
But if the flame goes out, no one should be permitted 
to enter the enclosure without proper protection. 


Chemical Asphyxiants 


In this class are placed the two highly toxic gases, 
carbon monoxide and hydrocyanic acid. The first as- 
phyxiates by preventing the blood from carrying oxy- 
gen; the second, by preventing the tissues from using 
oxygen. For carbon monoxide, the concentration con- 
sidered safe for exposures of from one-half hour to an 
hour is from 600 to 700 parts per million; for hydro- 
cyanic acid, from 50 to 60 parts per million. (All fig- 
ures for gas concentrations are from Henderson and 
Haggard. “Noxious Gases,” Chemical Catalog Co., 
1927.) Greater concentrations of either are exceedingly 
dangerous and should not be entered without respira- 
tors. 

Several different instruments are available for mak- 
ing field tests of carbon monoxide. In one of the sim- 


plest types, use is made of an indicator consisting of. 


a small ampoule containing a solution of palladium 


President, Davis Emergency Equipment Co., New York. 
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is an exceedingly long one, as it comprises many 
of the products made by the industry. For prac- 
tical purposes, however, the entire list can be 
reduced to a small number of types, depending 
on their chemical characteristics, as shown in 
the accompanying article. This material has been 
abstracted from an article in Chemical 
Metallurgical Engineering. 


chloride wrapped in cotton, 
To use, the ampoule js 
crushed between the fingers 
so that the solution saty- 
rates the cotton. The indi- 
cator is then placed inside 
@ + glass receptacle in which 
the gas-air mixture being 
tested is pumped. If car- 
bon monoxide is present, the 
indicator will darken, the depth of the color depending 
on the concentration of the gas present. Comparison 
with a color card gives the approximate concentration 
of carbon monoxide. Various sampling devices are also 
available, as well as an indicator which registers the 
percentage of the carbon monoxide on a meter. 

No indicator is needed with hydrocyanic acid, as it 
betrays its presence by its characteristic odor. No one, 
unprotected, should ever enter an atmosphere contain- 
ing the slightest traces of this gas. Even with a respira- 
tor of the proper type, no one should enter atmospheres 
containing over 1%, since this gas will poison through 
skin absorption. .If it is absolutely necessary to enter 
higher concentrations, every part of the body must be 
covered with gas-tight rubber garments and the hair 
must be rendered non-absorbent by a thick coating of 
vaseline. 


irritants 


In this group are such gases as ammonia, hydro- 


- chloric acid, sulphur dioxide, chlorine, and phosgene. 


They attack the surface tissues of the respiratory tract 
and cause injury and death by inducing acute inflam- 
mation of the air passages of the lungs. No special 
equipment is ordinarily required for detecting the pres- 
ence of irritants in the air, since the human nose 1s 
usually sensitive enough for this purpose. No one with- 
out a respirator will willingly enter, or remain in, an 
atmosphere containing more than 500 parts per million 
of ammonia or more than 50 parts per million of hydro- 
chloric acid gas. There have, however, been cases where 
persons, unfamiliar with the nature of chlorine or ni- 
trous fumes, have inhaled fatal concentrations without 
being aware of their danger. 


Anesthetics 


A very large number of organic vapors have anes- 
thetic properties and many have irritating or other 
toxic properties as well. 

Gasoline is, physiologically, one of the least harmful 
of this group of gases, but it is stated that a concentra- 
tion of its vapors of 1.1% is dangerous for even a short 
exposure and that a concentration of 2.4% will prove 
rapidly fatal. The generally accepted figure for the 
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HARMFUL AIR IMPURITIES 
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Noxious GASES AND VAPORS 





—_—_—— 


Typz DESCRIPTION 





* yxiants..| Physiologically harmless gases, like N, H, He, 
Simple asph CO,, CH,, which may cause oxygen deficiency 
if present in the atmosphere in quantities. 


Acid gases ..--++-> Those commonly encountered include: HCl, 
SO,, HS, nitrous fumes, and HCN. Cl and 
Br are also included in this group. 


Alkaline gases ..... Ammonia is the only member of this group. 


apors.....| Avery large group including the alcohols, ethers, 
— aldehydes, etc., gasoline and other petroleum 
vapors; benzene and its derivatives; tetraethyl 
lead, CS,, and many others. 


Carbon monoxide ...| This gas does not fit into any of the above 
groups, but, being very common and highly 
toxic, requires special consideration. 








SoLIps AND LIQUIDS 
(Harmful when suspended in the air) 





WER 65s siccwcces Mechanically generated, usually by disintegrat- 
ing solids, as in mining, quarrying, grinding, 
crushing, etc. 


Fumes ........-00- Small particles of the oxides, or other com- 
pounds, of various metals, such as Pb, Hg, 
Mn, Cu, Cd, Zn, etc., usually formed by their 
combustion. 


WE aiccaccccecs Consisting of small droplets of liquids, as formed 
in chromium platings, spray-coating of paint 
and lacquer, etc. 








maximum gasoline-vapor concentration that should be 
inhaled without a respirator is 0.2%, or 2000 parts per 
million. 


Most of the organic anesthetic vapors are flammable 
and when they are mixed with air the mixture may 
be not only toxic but flammable or explosive also. The 
degree of flammability of such mixtures can be meas- 
ured by several different instruments. Mixtures giving 
readings of more than 20% of the lower explosive limit 
should be assumed to be both flammable and unsafe 
to breathe. 


Volatile Poisons 


Included in this group are the true poisons such as 
mercury, lead, phosphorus, arsenic, phosphene, arsine, 


tetraethyl lead, nickel carbonyl, and cacodyl. No one, 


of course, should ever breathe air containing the slight- 
est traces of any of these substances. 

Hydrogen sulphide is also included in this group be- 
cause in large amounts it paralyzes the nervous sys- 
tem. The safe limit of concentration for this gas is 
placed at 0.01%. As it is a common chemical re- 
agent, chemists sometimes become careless in its use, 
but it should never be forgotten that it may be as 
deadly as hydrocyanic acid. A man inhaling a high 
concentration of either drops dead. 

For constant exposure to these various substances 
the figures given are in most cases much too high for 
safety. Many of these gases are harmful if inhaled 
over long periods at very low concentrations. The air 
in which work is normally carried on must be kept 
sufficiently free from contamination to protect the work- 
ers from any degree of chronic poisoning. 





Air Conditioning the Circus Big Top 


INGLING Brothers and Barnum and Bailey Cir- 

cus has just closed a contract with Buffalo Forge 
Company for comfort cooling for the big tent. It is 
believed that this is the first time that air conditioning 
has been applied to a tent—certainly the first time to 
a tent this size. Eight complete sets of equipment will 
be required, each to be mounted on a trailer truck. 
Through 16 huge diffusers, cooled air will be discharged 
into the tent. 


Exhaust facilities will permit withdrawal of approxi- 
mately the same amount of air, so that a constant sup- 
ply of cooled air will be provided. 


The equipment carried on each of the eight large 
trailers consists of a fan and special air washer with 
ice compartments and extended surface heating coils. 
Two circulating pumps will spray cold water, obtained 
with melting of tons of ice per hour, into the washer 
through which the air to be cooled will circulate. 

In chilly weather, an oil-fired boiler will provide 
steam for heating coils which will permit raising the 
_ temperature in the tent. 

It is expected that the addition of comfort cooling 
will enable Ringling Brothers and Barnum and Bailey 


to increase the attendance at all performances through- 
out the year. 
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(Below) Elevation and plan showing the application of air 


conditioning units to the big tent of the Ringling Brothers 
and Barnum and Bailey circus. 
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EDITORIALS 





Local Requirements Important in Cooling 


Our present practices in summer cooling have been 
largely brought about as a result of successive small 
changes from what has been found to work satisfac- 
torily by previous trial. We have gone about our de- 
velopment by a trial and error method. Such a method 
has been established largely because of necessity. It 
has had its advantages but has also been accompanied 
by corresponding shortcomings. 

Among these has been a tendency to place heavy 
emphasis on certain factors found to be of importance 
in the early installations which were frequently made 
for rather specific purposes. From the early thinking 
and experience we undoubtedly got the more or less 
tacit rule that humidity must be closely controlled in 
air cooling, that all the air should be reduced to the 
dew-point temperature in order to accomplish suitable 
dehumidification, that mixing of cooled and uncooled 
air right inside the room is a practice to be avoided, 
that air can not be cooled below the wet bulb temper- 
ature by evaporative cooling, and that outside wet bulb 
temperatures seldom exceed 78F in this country. 

The story of air cooling, especially for comfort pur- 
poses, in the past few years consists largely of the slow 
demonstration that these formerly accepted concepts 
and rules of fact are not universal truths. It has gradu- 
ally been shown that they, and others of similar nature, 
are correct, valid, and significant in practice within 
certain limits only and these limits are frequently rath- 
er narrow. 

All this has had at least two important effects. One 
is the growth of much more of an attitude of openmind- 
edness on the part of engineers ‘especially. There is 
now less of a feeling that the last word has been said 
technically about cooling for human comfort than was 
the case ten years ago. Even the most complacent of 
the experts must now be forced to admit that the time 
has not yet come when he can conclude that he has 
air cooling all neatly wrapped up in separate compart- 
ments. The second effect has been the gradual growth 
of the idea that the local factor is important. The 
thought that absentee design, without adequate knowl- 
edge of local factors, can result in a good, workable, 
economical plant is about gone. 

Shortly, we are going to see an outright recognition 
of the essential facts regarding air cooling. We shall 
see equipment designed with understanding of the ex- 
tremes of performance which it may be called on to 
deliver in order to meet local factors throughout the 
country, and then applied to meet the real necessities 
of the particular case. To what extent this will permit 
or rule out “packaging” is among the interesting points 
about which information is now accumulating. 

e 


Increasing Use of Water Systems 


Nothing better illustrates the unending process of 
change in this field than does the fact that almost no 
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year goes by which does not see some method or equip. 
ment move rapidly to the front and loom large in the 

year’s events. It appears that this year is to see hot 
water heating occupy the limelight of interest. There 
have been signs pointing toward this situation for some 
time. Methods and equipment have been undergoing 
development and installations in increasing numbers 
have been reported. The power-driven circulator, the 
automatic features and the newly-rediscovered flexibjl- 
ity which can be secured with modern hot water heat- 
ing systems have been attracting attention, provokin 

discussion, and securing trial use in the field. Simpli-. 
fied methods of piping layout and pipe sizing, together 
with radiators of smaller area have both reduced the 
first cost of these systems and at the same time have 
taken away uncertainty regarding their operating char- 
acteristics. If we are to have year-round plants there 
is much to be said for water as the means of carrying 
the heat around the system. All in all water for heat- 
ing and for cooling bids fair to continue to get increas- 
ing attention for some time to come and may easily be 
found to have stolen the spotlight both in general inter- 
est and in increase in sales volume before the present 
year ends. 


_ Equipment for Anthracite 


At the recent conference on anthracite at Lehigh 
University a goodly part of the program was devoted 
to reports regarding the actual and possible uses of 
anthracite for purposes other than building heating. 
Such attention to subjects of this kind is in the nature 
of an innovation. It appears that anthracite can per- 
haps be used to advantage as a building material, as a 
filtering medium, as a source of producer gas, and that 
the ash has some value in agriculture and as a base 
material for producing artificial stone. 

These uses are largely in the future and the back- 
bone of the anthracite industry is still the building fuel 
market. That anthracite is making strides toward re- 
trieving its former dominant position as the chief 
domestic heating fuel in the Middle Atlantic and New 
England states is becoming more apparent each year. 
With the continued development of the automatic 
stoker and of similar equipment for making the best 
possible use of anthracite for heating purposes, the rela- 
tive and competitive position of anthracite is steadily 
if slowly improving. It is distinctly a case where the 
equipment designer is succeeding in bringing forth 
products without which the efforts of a whole industry 
were thwarted. The development of the automatic 
stoker can stand as an achievement of which engineers 
can be proud and for which the anthracite interests 
generally can give thanks and complete cooperation. 
It is another demonstration of the fact that the func- 
tion of the engineer has to be present in almost any 
industry if it is to keep its competitive position under 
present day conditions. 
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ABSTRACTS “% 


of Current Papers, Books 
and Pamphlets 





Air-Conditioning Engineers’ Atlas 


Heating and air conditioning engineers continually 
find it necessary to study weather data in connection 
with design and operating problems. The weather data 
that they need, however, are usually buried in such 
enormous masses of existing weather figures that it is 
frequently an impossible task to locate the desired in- 
formation. The Air-Conditioning Engineers’ Atlas is a 
new type of book presenting in condensed and usable 
form the climatic data needed for the solution of heat- 
ing and cooling problems. 

The Atlas consists of 18 sections, each containing a 
colored map of the United States, accompanied by perti- 
nent data in tabular form; of these 18 sections nine 
deal with winter weather conditions and nine with sum- 
mer weather conditions. The maps are zoned to show 
graphically, for all parts of the country, figures on the 
various phases of weather which are of concern to the 
heating and air conditioning engineer, while the tables 
contain supplementary data applying to the larger 
cities and their environs. 

For the heating and air conditioning application en- 
gineer the Atlas furnishes extreme weather data re- 
quired in calculating plant capacity. For the operating 
engineer it provides average climatic data for predicting 
operating quantities and obtaining good operating re- 


sults. It is also useful in determining the potential . 


markets for heating and air conditioning equipments 
and fuels, so far as climate is concerned. 

The maps in the Atlas cover 18 full pages. These 
maps are printed in three colors and black, are unusu- 
ally legible, and enable the determination of the de- 
sired figure for all parts of the United States. The sub- 
jects covered by the book are: — 

Winter Section:—Date Heating Season Begins in a 
‘ Normal Year; Date Season Ends in a Normal Year; 
Number of Days During a Normal Heating Season; 
Average Temperature During a Normal Heating Sea- 
son; Lowest Temperatures of Record; Outside Design 
Temperatures and Wind Data for Winter Heating; 
Number of Hours an Automatic Heating Plant Oper- 
ates; Frost Penetration in Ground, and Number of 
Degree-Days in a Normal Heating Season. 

Summer Section:—Average Maximum Daily Tem- 
perature for July; Highest Temperatures of Record; 
Relative Humidity in July; Temperature and Avail- 
ability of Well Water; Surface Water and City Water 
Temperatures During the Summer; Summer Degree- 
Hours; Number of Hours Per Year of High Dry Bulb 
Temperatures; Wet Bulb and Simultaneous Dry Bulb 
and Dewpoint Temperatures; and Dry Bulb and Si- 
multaneous Wet Bulb and Dewpoint Temperatures. 


(“Air-Conditioning Engineers’ Atlas” by Clifford 
Strock and C. H. B. Hotchkiss. 76 pages, including 18 
colored maps; size 9 x 12 in. Published by The Indus- 


trial Press, 148 Lafayette St., New York, N. Y. Price 
$2.00.] 
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Long Distance Transmission of Steam 


The aim of the paper is to obtain as accurate a solu- 
tion as possible to problems arising in the transmission 
of superheated steam over long distances for (a) in- 
dustrial heating and (b) power generation. After a 
general survey, with a description of two typical in- 
stallations, the problem is discussed under headings 
(a) and (b) and the usual practice of fixing steam . 
velocities is given. The present state of knowledge of 
radiation losses is reviewed; first, the standard English 
practices of using a coefficient based on the pipe surface 
and varying with the thickness of the insulating ma- 
terial, and second, the method, used mainly in Amer- 
ica, which involves conductivity coefficients. The effect 
of air currents on heat loss is investigated and a new 
equation is deduced for the equivalent velocity past the 
pipe, due to natural convection. 

Standard formulas for the coefficient of friction and 
the viscosity of steam are discussed; for the former a 
new formula of the rectangular hyperbola type is de- 
rived from Carnegie’s results and corrected for rough- 
ness. Steam viscosity is considered in the light of 
Speyerer’s and Sigwart’s investigations. Curves of 
Sigwart’s results are plotted on a convenient base of 
logarithms of pressures. 

Conditions during flow in a horizontal straight pipe 
with perfect insulation are considered and new equa- 
tions, simplifying the problem, are derived from the 
fundamental equation. 

The author treats from a new viewpoint the problem 
of power transmission by steam over long distances, 
based on the loss of available Rankine heat drop. 
Numerical examples are worked out, as also is the 
effect of air currents on the coefficient of heat loss. 
Finally, the limiting factors, including the effects of 
radiation losses, in the long distance transmission of 
steam are analyzed and their practical importance is 
discussed. 


[“The Transmission of Superheated Steam over 
Long Distances,” by Prof. L. F. C. A. Geneve. Pub- 
lished in the Proceedings of the Institution of Mechani- 
cal Engineers, Storey’s Gate, St. James Park, London, 
S.W.1. Volume 139—1938; pages 355-401.] 


BRIEF REVIEWS 


We tt Water Levers. The third of an annual series 
of reports on ground water levels and artesian pres- 
sures. This series constitutes an inventory of the water 
supplies of those parts of the country covered. [“Water 
Levels and Artesian Pressure in Observation Wells in 
the United States in 1937,” Geological Survey Water- 
Supply Paper 840, by O. E. Meinzer and. L. K. Wenzel. 
SR x 9% in.; 657 pages, lithographed, paper covered, 
price $1. Procurable from the Superintendent of Docu- 
ments, Washington, D. C.]} 
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NEWS OF THE MONTH 


Invention, Research, Application Form Triology, Wallace Says 
in Address Before Midwest Power Conference 


CHIcaco— Dynamically binding the 
achievements of research in power to 
our everyday life, L. W. Wallace, di- 
rector of the division of engineering 
and research of the Crane Company, 
presented a paper on that subject to 
engineers and educators gathered at 
the Midwest Power Conference in Chi- 
cago, April 5-7. The conference was 
sponsored by eight midwestern col- 
leges. 

“It is apparent that to some people 
the electric power industry means 
only the method of generating power,” 
stated Mr. Wallace, “whereas to others 
it merely means some governmental 
or political issue in terms of form of 
ownership, or regulation of rates. En- 
tirely too few have visualized elec- 
tricity, however generated, applied as 
an essential element in modern eco- 
nomic, industrial, and social life. To 
remove it for only a brief period would 
be as disturbing to the performance 
of everyday affairs as it would be to 
stop the flow of transportation or of 
food, so intimately is it related to all 
we do.” 

Continuing, he said, “Think of the 
ramifications of the research programs 
associated with the electric phases of 
automobiles, trucks, aeroplanes, boats 
and ships, and farm tractors. These 
are expected to operate at the snap of 
the finger, so to speak. At the snap 
of the finger there is a spark, and off 
you go. If you do not, there is a howl. 
We howl as if someone had subjected 
us to a most unpardonable indignity. 
We never think of the splendid devel- 
opment and research which made that 
little spark so reliable. Into these ac- 
tualities have gone the best that 
fundamental, creative and applied re- 
search has produced,” added Mr. Wal- 
lace. “These three classes of workers 
have formed a trilogy. There is con- 
stant two-way traffic in ideas and facts 
existing between them. Each comple- 
ments and supplements the work of 
the other two.” 

“The physicists, chemists, metallur- 
gists, ceramists and engineers, experi- 
enced in industry, through the medi- 
ums of creative and applied research, 
couple their findings with the theo- 
retical deductions of the searcher for 
fundamental knowledge, and give to 
the masses tangible, everyday work- 
ing tools.” Mr. Wallace mentioned the 
electric eye as an example of a tool 
with which few associate the genera- 
tion and use of electricity. “Oh, yes, 
it is realized that this is very well 
known because of some rather spec- 
tacular public uses to which it has 
been applied. Even so there is no gen- 
eral appreciation of the scale to which 
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it is being used as a control feature in 
manufacturing operations. Only a be- 
ginning has been made. More and 
varying applications of its use will be 
obtained. Every application has meant 
some measure of development and re- 
search work. It is always the case 
that only a portion of a job has been 
completed when the theory of a de- 
vice and its construction have been 
accomplished. It frequently, if not al- 
ways, requires as much brain power 
and effort to develop successful appli- 
cations of a device as to develop it in 
the first case. This fact is not always 
realized. As a consequence, in alloting 
the credit for a new development such 
as the electric eye, more credit is usu- 
ally given the conceiver of the device 
than is given to the person who makes 
a successful application of it. It is not 
unusual that the proportion of credit 
should be reversed. The man who 
made the application may have per- 
formed a far more important job, eco- 
nomically, industrially, and socially.” 





Contractors Fight New York Bill 


BurraLo—Charging that the measure 
represents “another vicious attempt to 
remove the. present good standards of 
ventilating in public schools in Buffalo 
and other communities of the state,” 
Buffalo air conditioning contractors 
are fighting the Gutman bill. 

The bill requires that school build- 
ing plans, before receiving approval of 
the state education committee, shall 
embody adequate facilities for heating 
and ventilation but strikes out the 
present requirements for ventilation 
and air conditioning. 

Indicting the measures on a series 
of charges, the Air Conditioning Con- 
tractors Association sent a letter to 
Buffalo representatives in Albany 
urging them to oppose the bill. 

The proposed amendment takes away 
the present requirements of the state 
law which provide 30 c.f.m. of air, at 
least 15 sq. ft. of floor space, and 200 
cu. ft. of air space shall be provided 
for each pupil. 





Adds 136 Hp. for Air Conditioning 


Boston—A total of 136 hp. connected 
load of air conditioning installations 
is reported by the Boston Edison Com- 
pany in its territory during the first 
quarter of 1939. Of this the largest 
amount was in February with 78 hp. 
During January and March 29 hp. 
were added each month. The largest 
installation was 17% additional horse- 
power by the Consolidated Biscuit 
Company in West Roxbury. 








150 Attend Oregon Conference, 
Hear Talks on Northwest Climate | 


CoRVALLIS, OrREG.—The second Oregon 
State Air Conditioning Confe 
held here March 23-25, attracted ap 
attendance of over 150. One of the 
subjects to which emphasis was given 
is the fact that the climate in the 
northwest and west with lower relativg 
humidities simplifies and reduces the 
costs of air conditioning installations, 
Several people voiced the suggestion 
that there should be greater coopera. 
tion between the equipment manufac. 
turers and the equipment appliers 
since people who apply the equipment 
in the field must be fully informed 
regarding it if they are to make suit. 
able installations. 

Glenn Stanton, Portland, further 
pointed out that there is still a great 
deal of confusion in the minds of the 
public at large regarding the meaning © 
of the term “air conditioning.” At the 
close of the Conference those in at- 
tendance were emphatic in feeling that 
the Conference should be continued 
next year. It is reported that Earl C. 
Willey, assistant professor of mechan- 
ical engineering at Oregon State, and 
J. Donald Kroeker, consulting engineer 
of Portland, expect to questionnaire 
those in attendance to determine 
whether continuance of the Conference 
as an annual feature should be con- 
sidered. 































Munier Speaks to Seattle Chapter 


SEATTLE—Before a joint meeting of 
the Pacific Northwest chapter of the 
ASHVE and the American Institute of 
Architects held during April, Leon L. 
Munier of New York delivered an 
address on radiant heating. 

Mr. Munier described in detail and 
with illustrations a radiant heating 
system without visible radiators, grilles 
or pipes—the system having a heating 
panel in the ceiling, walls or floor, but 
preferably in the ceiling, with hot 
water being forced through coils, em- 
bedded in concrete or plaster. | 

















Hertzler Talks to Toronto Group 


Toronto, Ont.—The April meeting 
of the ASHVE Ontario chapter was 
held recently at the Royal York Hotel, 
85 members and guests attending. Fol- 
lowing the dinner, H. Gauley intro- 
duced the speaker of the evening, J. R. 
Hertzler, whose subject was Atmos- 
phere and Efficiency in Its Engineer: 
ing Aspects. 

L. Shears reported that the code on 
hot water and steam heating systems 
for homes up to 50,000 cu. ft. capacity 
is being distributed to various civic 
authorities and engineering organiza 
tions for their comments. 
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Gas Appliance Makers to Meet 
in New York During May 


New York—A tentative program for 
the annual convention of the Associa- 
tion of Gas Appliance and Equipment 
Manufacturers, to be held at the Roose- 
velt Hotel here May 24-26, has been 
announced by Lucian Kahn, chairman 
of the Association’s convention pro- 
gram committee. 

E. R. Guyer, Chicago, president of 
the Association, will welcome the del- 
egates at the first general session at 
10 a.m., on Wednesday, May 24. At this 
session, R. S. Agee, sales promotion 
manager for the domestic gas range 
division, will discuss sales promotion 
and its application to the gas appliance 
industry. 

» Beginning at 11 a.m. on Wednesday, 
the various product divisions will hold 
individual meetings under the chair- 
manship of their respective chairmen. 

The principal speaker at the Thurs- 
day morning session (May 25) will be 
H. Styles Bridges, U. S. Senator from 
New Hampshire. He will address the 
manufacturer members on current 
legislative trends and how they are 
affected by national and international 
events. 

Friday’s (May 26) general session 
will be held in the Gas Industries 
Building at the New York World’s 
Fair. There in the Court of Flame, 
Hugh H. Cuthrell, president of Gas 
Exhibits, Inc., will welcome the con- 
vention delegates and outline the pre- 
dominant part that the gas industry 
is playing in this great international 
exposition. 

The convention program committee, 
of which Mr. Kahn is chairman, in- 
cludes: F. E. Sellman, of New York, 
vice-president of Servel, Inc.; E. C. 
Adams, president, Adams _ Brothers 
Manufacturing Co., Pittsburgh, Pa.; 
T. T. Arden, sales manager, Milwaukee 
Gas Specialty Co., Milwaukee, Wis.; 
R. L. Clewell, of the National Radiator 
Corp., Montclair, N. J.; J. Scott Fowler, 
president,. Lovekin Water Heater Co., 
Philadelphia, Pa.; Philip S. Harper, 
president, Harper-Wyman Manufactur- 
ing Co., Chicago; Merrill N. Davis, 
executive vice-president, S. R. Dresser 
Manufacturing Co., Bradford, Pa.; 
W. P. Hutchinson, president, Sprague 
Meter Co., Bridgeport, Conn.; W. P. 
Smith, vice-president, Continental Wa- 
ter Heater Co., Los Angeles, Calif. 





More A.C. for Seashore Railroad 


ATLANTIC City, N. J.—The Pennsyl- 
vania-Reading Seashore Lines in the 
next two months will air condition four 
of its trains between here and New 
York and four more running between 
here and Philadelphia. The running 
time between here and New York will 
also be reduced. 
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Bituminous Coal Engineers Chart 6-Point Research Program; 
First Point Covers Automatic Heating of Buildings 


Cotumsus—Fifteen leading engi- 
neers from various sections of the 
bituminous coal industry, meeting in 
the William Penn Hotel, Pittsburgh, 
late in March, charted a research pro- 
gram designed to restore large ton- 
nages of coal to the annual production 
of the industry. As members of the 
Research Committee of Bituminous 
Coal Research, Inc., the group decided 
which of the many pressing engineer- 
ing problems of the industry should be 
attacked by research methods as soon 
as possible. The program was based 
on a proposed expenditure of $235,000 
a year. 

The six-point program of technical 
investigations and service outlined at 
the close of the meeting included the 
development of methods and equipment 
for (1) the completely automatic heat- 
ing of residences and buildings with a 
wide range of coals, (2) ceramic and 
metallurgical heating and melting with 
pulverized coals, (3) the complete 
gasification of coal, (4) a coal dust 
engine, and (5) the collection and 


handling of ash without detrimental | 


slagging, clinkering or discharge into 
the atmosphere. While planning ex- 
perimentation on. the above subjects, 
the committee also proposed a system 
of coordination of coal research 
throughout the country by making 
Bituminous Coal Research, Inc., a 
clearing house both for problems con- 
fronting the coal industry and for re- 
search findings that help to solve these 
problems. 

Those present urged that the indus- 
try underwrite the program with ade- 
quate funds as soon as possible and 
regardless of the probable outcome of 
the price stabilization and wage con- 
troversies, because the proposed devel- 
opments are necessary in any event if 
coal markets are to be retained and 
restored. 

Participating in the program con- 
ference under the chairmanship of 
Howard N. Eavenson, prominent coal 
executive and engineer, were John C. 
Cosgrove, president of BCR; J. D. 
Doherty, Koppers Coal Company; John 
Fielding, Jr., Hanna Coal Company; 
E. R. Kaiser, BCR; E. J. Kerr, Lorain 
Coal and Dock Company; Otto J. 
Menke, Island Creek Coal Company; 
J. B. Morrow, Pittsburgh Coal Com- 
pany; F. K. Prosser, Norfolk & West- 
ern Railway; C. A. Reed, National Coal 
Association; George C. Ritchie, Chesa- 
peake & Ohio Railway; Ralph A. Sher- 
man, Battelle Memorial Institute; R. 
F. Stilwell, Red Jacket Coal Company; 
J. E. Tobey, Appalachian Coals, Inc.; 
and Clyde E. Williams, Battelle Memvo- 
rial Institute. 

As the bituminous coal industry’s 
own cooperative research agency, BCR 


has recently completed three and one- 
half years of successful work on & 


- budget only one-tenth the size of the 


proposed budget of $235,000 per year. 
Among the practical researches com- 
pleted were the dustproofing of coals 
with petroleum products, performance 
characteristics of bituminous coals in 
residential stokers, surveys of resi- 
dential heating and pulverized firing of 


coal, studies on fundamentals of com-: 


bustion in stokers, and on segregation 
of coal in bunkers. a 

It was pointed out at the meeting 
that the possibilities of the new pro- 
gram are enormous. Owners of private 
residences and apartment buildings in 
increasing numbers are said to want 
completely automatic home heating but 
do not wish to pay more for it than 
necessary. Development of the equip- 
ment that would satisfy this require- 
ment would, the engineers concluded, 
bolster the coal market materially. 

Bituminous Coal Research, Inc., has 
launched a campaign to finance this 
important program with voluntary ap- 
propriations from coal companies, rail- 
roads, manufacturers, coal associations, 
and others who would benefit from the 
increase in coal tonnage. A basis rate 
of one mill per ton for research is pro- 
posed. 

Details of the campaign are being 
handled by E.'R. Kaiser, assistant to 
the president, from the office of Bitu- 
minous Coal Research, Inc., at Colum- 
bus, Ohio. 





U.S. May Transfer Building Bureaus 


WasHINGTON—Rearrangement of @& 
number of bureaus and departments 
concerned with housing was proposed 
in President Roosevelt’s message to 
Congress on April 25, submitting his 
reorganization plan No. 1. 

The plan provides for Federal Hous- 
ing Administration, Home Owners 
Loan Corporation, Federal Savings and 
Loan Insurance Corporation, Federal 
Home Loan Bank Board, Federal 
National Mortgage Association, Elec- 
tric Home and Farm Authority, Recon- 
struction Finance Corporation, and 
Disaster Loan Corporation to be trans- 
ferred to a new Federal Loan Agency. 

A new Federal Works Agency would 
be set up and embody both WPA and 
PWA, at present independent, the 
Public buildings branch of the Treas- 
ury’s Procurement Division, the United 
States Housing Authority, now part of 
the Department of Interior, and most 
of the buildings branch of National 


Park Service, now Interior. The Public 


Health Service now in the Interior De- 
partment would be transferred to a 
new Federal Security Agency. 
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Air Conditioning Contributes to Public Health, Dr. Young 
Finds; Aids in Cutting Premature Infant Deaths 


Cuicaco—Air conditioning is mak- 
ing increasingly valuable contributions 
toward improving the nation’s health, 
Dr. Albert Gaylord Young, Medical Di- 
rector of the Corey Hill Hospital at 
Brookline, Mass., reported in an ad- 
dress before the 6th annual sales con- 
ference of Edison Electric Institute 
held here recently. 

In proof of his findings, Doctor 
Young points to the success of the In- 
fants’ Hospital in Boston in lowering 
the mortality of premature infants 
from 28.9% to 0.7% by air condition- 
ing the nursery. Likewise, at Corey 
Hill Hospital, post-operative pneu- 
monia has been reduced to one-tenth 
of one per cent, whereas the national 
average is between six and seven per 
cent. Moreover, post-operative mortal- 
ity at the same hospital is only 1.2%, 
compared to an average of approxi- 
mately 4.5% in hospitals without air 
conditioning. The broader field for 
improvement of public health, he be- 
lieves, is through air conditioning of 
schools, offices, and homes. 

The problem of air pollution in ur- 
ban communities, Doctor Young de- 
clared, has become a major factor in 
public health. It is being attacked 
from two points—prevention of air 
pollution by factories, and cleansing 
the air before it is brought indoors. 
As most of the urban population 
spends more than 60% of its time in- 
doors, it is evident that proper cleans- 
ing and ventilation of indoor air is a 
constructive procedure. 

As evidence of the dangers of air 
pollution, Doctor Young quotes studies 
by recognized scientists. It is esti- 
mated, he says, that five per cent of 
coal goes into the air as unburned 
carbon. As affecting health, the quan- 
tity of silicate particles and sulphur 
compound gases in the air is most im- 
portant. One industrial plant in Chi- 
cago, he reports, emits 500 tons of 
sulphuric acid into the air every 24 
hours. 

The Health Department of Chicago, 
Doctor Young states, has discovered 
that in certain areas of the city the 
dust fall amounted to 460 tons per 
square mile in January. Comparable 
findings have been made in St. Louis, 
Pittsburgh, and other industrial cities. 
Furthermore, Doctor Young says, vari- 
ous gases are constantly discharged 
into the atmosphere, many of which, 
in sufficient concentration, are lethal. 

“These facts alone,” Doctor Young 
said, “are sufficient to justify the con- 
clusion that the outdoor air in urban 
centers is not ‘fresh air.’ When such 
air is brought indoors it is further 
contaminated by food and body odors. 
This condition is not conducive to good 
mental or physical health. 
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“The air is the chief medium through 
which we regulate body temperature,” 
Doctor Young continues. “Control of 
humidity is most important to heat 
regulation. Thus it is evident that 
summer comfort cooling, properly used, 
is a good health measure.” 

Doctor Young quotes a recent sur- 
vey of employers using air condition- 
ing, in which 95% reported that air 
conditioning increased efficiency in of- 
fices and factories, 93% found that it 
decreased fatigue, and 77% found that 
employes did more work under air 
conditioning. 


The elimination of noise is another 
contribution to health which Doctor 
Young lists to air conditioning’s credit. 

By reducing the noise level, it has 
been found possible to increase the 


average efficiency of piece work em- 


ployes in a large insurance office by 
8.8%, while typing errors were re- 
duced 29%, machine operators’ errors 
were cut 52%, and employe turnover 
was decreased 47%, he reported. 





To Condition Air for Blast Furnace 


BIRMINGHAM, ALA.—Contract for the 
air conditioning of a blast furnace has 
been let here by the Woodward Iron 
Company. The object is to control the 
moisture in the air and thus obtain 
greater uniformity in the pig iron out- 
put. 


“Recent advance in blast furnace 
practice has been in preparation of 
raw materials and proper charging of 
the furnaces,” said an authorized 
statement of H. A. Berg, president of 
the company. “Woodward has made 
definite progress in crushing and sizing 
ore and coke to obtain greater effi- 
ciency and regularity of operation with 
resultant improved uniformity in its 
pig iron. 

“These heavy raw materials do not, 
however, total in tonnage the air used. 
With wide fluctuations in the moisture 
content from day to day, it was ap- 
parent that control of uniformity of 
the air introduced into the furnace 
would be of vital importance in the 
endeavor for regularity. 


“Some 30 years ago, Gailey intro- 
duced through refrigeration dry air 
blast but the economics would not al- 
low its continuance, although technical- 
ly it was successful. However, now 
that modern air conditioning has 
proven that the control of moisture 
content is possible on an economical 
basis, Woodward has decided to adopt 
control of the uniformity of the air 
blast as well as that of ore and coke.” 
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Need 590,000 Houses per Yea, 4 
Commerce Survey Shows __ 


WasHINGTON—The probable increage 
in the number of American families in 
the next five years will require y 
construction of 550,000 non-farm hous- 
ing units and 40,000 farm area units to 
meet their needs, the Commerce De 
partment reported today. 

The report is contained in a survey 
of residential building made for the 
National Resources Committee by 
Lowell J. Chawner, chief of the Reo. 
nomic Research Division of the Bureay 
of Foreign and Domestic Commerce, 

The survey contains entirely new 
estimates of the number of families 
which may be expected in the United 
States during each five-year period 
through 1960. These reveal an antici- 
pated increase of over 400,000 new fam- 
ilies each year during the next ten 
years and of between 350,000 and 
400,000 in the following decade. This 
would mean an increase from 34,221,000 
families in 1940 to 42,649,000 in 1960, 

The fundamental thesis of the sur. 
vey is that, in the absence of subsidy, 
new construction is undertaken only 
when the annual return from existing 
residential properties exceeds the an- 
nual cost of owning equivalent new 
dwelling units. 

On the matter of residential rents, 
the survey reveals that they are ap- 
parently influenced by the occupancy 
of dwellings, family-income levels and 
to some extent the cost of food. 

As far as actual building is con- 
cerned, however, the report states that 
past experience indicates that peaks in 
construction tend to lag a year or more 
behind peaks in demand created by the 
increasing number of new families, 
and that economic influences such as 
family income and cost of ownership 
may accentuate the prospective trends 
in building. 

Increases in the number of, avail- 
able dwelling units were larger in the 
years 1923 to 1932 than in the number 
of families, amounting to an average 
excess of around 300,000 units a year 
from 1924 through 1927. However, 
since 1932 the number of families has 
increased at a greater rate than the 
number of new dwelling units. 





Southern Project Gets Coal Heat 


BIRMINGHAM, ALA.—The Birmingham 
Housing Authority decided April 6 to 
install a central coal-fired plant for 
house and water heating in the new 
$4.7 million Elyton Village housing 
project now under way. The central 
plant was decided upon after an inspec- 
tion of other low-rent projects in the 
south and coal was chosen as the fuel 
largely because Birmingham is a coal- 
producing center. 
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OBI Elects Dewey and Whipple; 
Propose Changes in Code 


New YorK—At the annual meeting 
of the Oil Burner Institute held Mon- 
day, April 18, the Oil Burner Institute 
elected F. H. Dewey president. Other 
officers elected included R. G. Whipple, 
first vice-president; A. F. Reif, second 
vice-president; and C. F. Curtin secre- 
tary and treasurer. 

H. F. Tapp and E. E. Yaggy were 
elected new directors for a three-year 
term. The new executive committee 
will consist of E. T. Bailey, J. A. Berk- 
hoff, W. F. Brannar, F. H. Van Barcon, 
J. H. O’Brien, and M. A. Powers. 

The Institute announced the election 
of seven new company members and 
the transfer of two companies from 
associate to full membership. Changes 
in the constitution called for a reduc- 
tion of the number of vice-presidents 
from five to two, the elimination of 
the office of managing director and an 
attendance of 50% of the members to 
make a quorum instead of 15 members. 

On Monday, April 17, the date pre- 
ceding the annual meeting, a general 
meeting was held at the Hotel New 
Yorker to take up the recommended 
laboratory testing procedure of the oil 
burner industry and also changes in 
the proposed commercial standard for 
automatic mechanical draft oil burn- 
ers. At this meeting it was decided 
to recommend that the proposed code 
be changed as follows: Section 7C 
should read: “Motors shall have pro- 
tection against overload as provided in 
the National Electrical Code”; Section 
4A8 should be replaced with the follow- 
ing: “Where flexible couplings are used 
between motor shaft and pump shaft 
the misalignment (axial displacement) 
shall not exceed 0.005 in. per in. of 
distance between the two shaft ends 
and the axis of the two shafts shall be 
parallel with 1° (angular alignment).” 





Fuel Oil Men Elect Studerus 


AssBury Park, N. J.—Ernest Studerus, 
Kearny, N. J., was reelected president 
of the Fuel Oil Distributors Associa- 
tion of New Jersey at its two-day 
fourth annual convention, held here 
April 14-15 at the Hotel Berkeley- 
Carteret. 

Others returned to office included: 


Vice-president, C. H. Bruett, Mont- 


clair; treasurer, A. C. Lindeman, New- 
ark; secretary, John F. Hoff, Jr., 
Princeton, and executive secretary, 
A. W. Rich, Newark. Messrs. Linde- 
man, Bruett, and L. E. Marron were 
named trustees. 

Representative Fred A. Hartley, New 
Jersey Republican, was the speaker at 
a dinner on the concluding day of the 
convention, which was attended by 
more than 350 members. 
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Weather Predictions Two Weeks Ahead Now Practicable, 
Dr. Abbot Tells Academy of Sciences 


WasHINGTON—New proof that weather 
the world over can be predicted two 
weeks in advance was presented here 
April 25 by Dr. Charles G. Abbot, secre- 
tary of the Smithsonian Institution, in 
a statement of interest to heating and 
air conditioning engineers. 

About twice a month, Doctor Abbot 
told the National Academy of Sciences, 
the total radiation from the sun re- 
ceived at the outer edge of the earth’s 
atmosphere, increases for four or five 
successive days. These changes seldom 
exceed 1% and can be measured only 
with very delicate instruments. 

He presented data to show that such 
changes produce characteristic weather 
changes for two weeks or more. The 
precise pattern of these changes varies 
with the locality and with the season 
of the year. Weather prediction by 
this method would involve the compila- 
tion of charts for every place for which 
the predictions were made. 

Doctor Abbot himself has prepared 
such charts for Washington, St. Louis, 
Helena, Mont., and Potsdam, Germany. 
They are correlated with solar radia- 
tion changes reported from the Smith- 
sonian Institution observatory at Mon- 
tezuma, Chile. For any particular place 
on the earth’s surface, Doctor Abbot 
said, the weather patterns are repeated 
over and over again. The pattern itself 
cannot be predicted but must be de- 
termined experimentally. For each lo- 
cality it differs from month to month, 
so 12 separate charts must be prepared. 
Possibly charting with reference to 
type of atmospheric circulation instead 
of monthly will eventually be prefer- 
able. 

The effects everywhere, Doctor Abbot 
said, are almost precisely opposite 
when the solar radiation decreases to 
those found when it increases, so that 
the two curves contrast like the fingers 
of a hand. This does not mean, he 
stressed, that when the sun is hotter 
the temperature necessarily rises at 
any particular spot on earth. The 
mechanism is extremely complex. A 
rise in solar radiation in July, for ex- 
ample, might mean a few days of 
cooler weather in some California city, 
followed by: an increase and then an- 
other decline. In some Pennsylvania 
city the effect might be the opposite, 
but for each place the same pattern 
would be recurrent from year to year. 

The amounts of the temperature 
changes, Doctor Abbot said, vary with 
the degree of the solar variations and 
may amount to as much as 15 to 25 F. 

While his charts leave little question 
as to the validity of the method, Doctor 
Abbot stressed, it would be impractical 
at present because there are not 
enough stations measuring the solar 
radiation changes regularly. There are 


only three observing stations, two in 
the United States and one in Chile. 
Observations are worthless in cloudy 
weather or even when the sky is 
streaky. The changes are extremely 
minute and must be measured with 
great accuracy. 


Accurate measures could be obtained 
every day, Doctor Abbot said, by estab- 
lishing seven more stations scattered 
on high mountain tops around the 
world. One of them at least, it could 
be expected confidently, would have 
fair weather on any particular day and 
there would usually be several deter- 
minations to check and correct each 
other. The solar changes to be meas- 
ured would be the same for every sta- 
tion and only the unavoidable errors 
of measurement would make their re- 
sults differ. 

Doctor Abbot urged that such a 
string of sun stations be set up by the 
United States at a cost of about 
$200,000 a year, for the predictions 
based upon them would be almost in- 
valuable to industry of all kinds. 





Wentworth Graduates 28 in A.C. 


Boston — Some 28 evening students 
in air conditioning and 33 in refrig- 
eration were given diplomas at the 
recent closing exercises of Wentworth 
Institute’s winter evening classes. A 
total of 76 students in those two 
courses were enrolled during the cur- 
rent school year just ended. 

At Franklin Union Technical Insti- 
tute, six men received certificates in 
heating and ventilating; nine in sheet 
metal drafting, and eleven received 
record cards in air conditioning. The 
total number of students registered in 
heating and ventilating is 58, air con- 
ditioning, 19, and sheet metal work, 31. 
Air conditioning has been eliminated 
as a separate course at Franklin Union 
and the work combined with the heat- 
ing and ventilating department which 
requires three years of study. 

At Northeastern University the same 
idea is carried out, with 63 students 
enrolled in heating and air condition- 
ing, and 44 in refrigeration, 

Massachusetts Institute of Technol- 
ogy has fourteen seniors registered in 
the air conditioning and refrigeration 
option offered by the mechanical engi- 
neering department, and the total num- 
ber of students enrolled in subjects 
classified under air conditioning or 
‘heating and ventilating is 325, al- 
though, since some are enrolled in 
more than one of the subjects, this fig- 
ure includes some duplication. 


63 





+2 Pe eS ee 
tight IU DOSE EO SS 


















































































Nows of the Month 











Warm Air Meeting Plans Complete 


Co_tumsus—Plans for the June meet- 
ing of the National Warm Air Heating 
and Air Conditioning Association, 
which is to be held June 5-7 in the 
Stevens Hotel, Chicago, are now com- 
plete. A few of the topics to be in- 
cluded on the program are, Two Speed 
Blower Operation, Our Changing Heat- 
ing Equipment Markets, Cooling With 
Air Movement, How Best to Help the 
Dealer Sell, Air Filtration in Connec- 
tion With House Dust Allergy, Our In- 
stallation Codes and Various Matters 
Pertaining to the Same. 


The Research Engineering Session | 


will present the latest development 
from that activity and the Elimination 
of Waste Committee will present its 
first report. There will also be some 
interesting information given relative 
to the organization’s successful pub- 
licity activity. On Tuesday evening, 
June 6, the Chez Paree night club will 
be the scene of a special banquet with 
elaborate and unique features, and the 
Association’s annual golf tournament 
will be held at the Olympia Fields 
Country Club on the afternoon of 
June 7. 





NFPA May Revise Its Blower Code 


Cuicaco—The Committee on Blower 
Systems will propose a number of 
amendments to the code of the National 
Fire Protection Association on Blower 
Systems when that Association meets 
here May 8-12. C. W. Wheelock is chair- 
man of the committee which includes 
in its membership C. A. Bulkeley, rep- 
resenting the American Society of 
Heating and Ventilating Engineers, 
H. C. Murphy, representing the National 
Association of Fan Manufacturers, and 
W. E. Zieber, representing the Air Con- 
ditioning Manufacturers Association. 





Philadelphia Chapter Elects Hunger 


PHILADELPHIA — The Philadelphia 
chapter of the ASHVE held its annual 
meeting April 13 at The Engineers 
Club. W. A. Grant, district chief engi- 
neer, Carrier Corporation, spoke on 
the subject Zoning of Air Conditioning 
Systems. 

The election of officers for 1939-1940 
resulted as follows: President, Robert 
F. Hunger, Davidson & Hunger; ist 
vice-president, Carl B. Eastman, C. A. 
Dunham Co.; 2nd vice-president, H. 
Berkley Hedges, John J. Nesbitt, Inc.; 
treasurer, Harry H. Mather, Philadel- 
phia Electric Co.; secretary, Edwin 
Elliott, Edwin Elliott & Co.; board of 
governors, M. G. Kershaw, Du Pont 
Co., and Harry H. Erickson, Haines 
Selling Co. 

This is the last technical meeting of 
the season. 
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Advocates A.C. for Tobacco Curing 
. to Improve Quality of Leaves 


BALTIMORB — Adoption of air condi- 
tioning by tobacco growers was pro- 
posed here as a means of improving 
the quality of tobacco leaves and re- 
ducing the present costs of curing and 
drying processes. The suggestion was 
made in a talk before the American 
Chemical Society by Prof. Albert H. 
Cooper of the Virginia Polytechnic In- 
stitute, who described a new air con- 
ditioning technique which promises to 
bring substantial economies to the to- 
bacco growing industry. 

“Today no definite rules are fol- 
lowed in the curing process,” Professor 
Cooper asserted. “Each grower em- 
ploys certain procedures handed down 
by his predecessors, altered to suit his 
own ideas. Consequently, great losses 
of tobacco occur each year because of 
inefficient methods.” 

Using carefully-controlled tempera- 
tures, humidities, and air velocities, 
this investigator determined that cer- 
tain optimum air conditions for each 
of the several stages of drying and 
curing the tobacco leaf would take the 
guesswork out of present practices. 

To make air conditioning practical 
for all growers in a given territory, he 
suggested that the curing be done in 
large cooperatively-operated, air condi- 
tioned buildings, larger than present 
tobacco barns ‘and readily accessible to 
growers by motor truck. 

Advantages claimed for the new 
method are (1) a 50 to 60% reduction 
in time of curing and drying, (2) uni- 
form quality of tobacco without appre- 
ciable loss, (3) elimination of stem 
greenness, which often ruins tobacco, 
(4) considerable reduction in labor 
and fuel requirements, (5) increased 
capacity of barns as a result of short- 
ened processing time, and (6) reduc- 
tion of fire hazards. 





New Type Stoker Applied in School 


New YorK—The first installation of 
anthracite underfeed stokers of the 
moving grate type in a New York 
State school has just been completed in 
the Central High School at Vestal. The 
heating plant is comprised of three 
steel boilers, rated at 30,360 sq. ft. of 
steam radiator. In the stokers the coal 
is advanced by a screw feed from the 
hopper to the retort in which it is dis- 
tributed longitudinally by reciprocat- 
ing pushers. A lateral movement of 
alternate grate bars provides a self- 
cleaning fuel bed. Additional features 
of these stokers include an integral 
forced draft fan, zoned air and auto- 
matic control. 

Use of the small sizes of anthracite 
on single retort stokers of the moving 
grate type is comparatively recent. 


—<. 





Automatic Heat Increases in Nj, 


CaMpEN, N. J.—A sharp increase in 
automatic home heating equipment in 
the South Jersey area was predicted 
here during the last week of April, 
when dealers united in staging special] 
showroom displays which were heavily 
promoted through newspaper advertis- 
ing and publicity. 

More than 4,000 oil burners will be 
installed in Camden County alone to 
more than double 1938 sales figures, it 
was estimated in advance notices ac- 
companying the special cooperative 
merchandising promotion conducted by 
the dealers as a means of stimulating 
spring sales. 

The many electrical devices to be 
found now in the average South Jersey 
home, it was stated, have made people 
so automatic-minded that many are 
having their homes equipped with the 
very latest designs of automatic heat 
control. 

Surveys made for automatic heat in 
South Jersey homes, it was further re- 
ported, reveal a tremendous amount of 
obsolescence in heating boilers. Re- 
placement orders were said to be re- 
sultingly increasing. 





Farmers Plan to Bank Their Eggs 


MontTcompry, ALA.—The Alabama De- 
partment of Agriculture announces it 
has arranged a cold storage and financ- 
ing service for farmers on their eggs 
and poultry products, which is designed 
to permit them to hold their products 
until the market is favorable and to 
distribute them over a wider area. 

The plan calls for eggs to be placed 
in cold storage and broilers to be quick 
frozen in time of surplus in order that 
the products may be held over until 
markets are not flooded. 

The Birmingham Ice & Cold Storage 
Co., in Birmingham, the Atlantic Ice 
& Cold Storage Co., in Montgomery, 
and the Alabama State Docks Cold 
Storage plant at Mobile are already re- 
ceiving shipments of products under 
the plan, which calls for the plant to 
advance the shipper 70% of the market 
price of products on their receipt. Six 
per cent interest is charged on this 
“advance” while the eggs are in stor- 
age and a small charge for storage is 
also assessed. 





Webber toHeadN.J.Gas Association 


Asspury PakK, N. J.—George B. Web- 
ber, director of educational work for 
Public Service Electric & Gas Co., New- 
ark, was elected president of the New 
Jersey Gas Association at its annual 
convention here April 12 in the Berke- 
ley-Carteret Hotel. He succeeds B. A. 


Seiple of this city, a vice-president of 
Jersey Central Power & Light Co. 
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Group Will Discuss Radiator Heat 


Cuicaco—Radiator heat for homes 
will be a feature subject at the 50th 
annual convention of the Heating, 
Piping and Air Conditioning Contrac- 
tors National Association to be held at 
The Drake Hotel here May 31, June 
1-2, 1939. 

This subject will not be covered in 
a set speech or report but in an open 
forum discussion in which the ob- 
jective will be to exchange information 
from all parts of the country on how 
the contractor is solving the small 
home problem. 

The committee in charge of this part 
of the program recognizes that there 
are four fundamental requirements for 
such a heating plant: (1) proper per- 
formance both as to comfort delivered 
and convenience of operation, (2) low 
first cost, (3) economy of operation, 
and (4) economy of maintenance. The 
economic status of the families housed 
in these small homes makes the ful- 
filling of these requirements essential. 
The discussion of the small home prob- 
lem will center on what to sell and 
how to sell it. 

Pipe welding problems will also oc- 
cupy an important place on the pro- 
gram. The increasing use of specifica- 
tions requiring the qualification of 
welders under tests prescribed by an 
insurance company or by a government 
agency has, the contractors report, 
cost them a lot of money. The com- 
mittee on welding has prepared the 
first of its standard procedures and 
this will be explained to the members 
at the convention. The committee 
hopes that by the adoption of stand- 
ard procedures a method can be de- 
vised for the interchange of welders 
without requalification which will sat- 
isfy the specifying authorities and 
save the industry a great deal of time 
and expense. 

Apprentice training in 1939 is not 
meant to take care of present day 
labor conditions but is aimed at con- 
ditions in 1944. The five years required 
to make a mechanic classifies this prob- 
lem in the long range program and 
increases its importance. A committee 
on this subject will report at the con- 
vention. 





Toronto May Regulate Heating 


Toronto—The City Council has asked 
the property committee to consider en- 
actment of by-laws covering certain 
types of heating equipment, such as 
air conditioning units, coal blowers, 
automatic stokers and attachments to 
warm air furnaces. The Chief of the 
Fire Department and K. S. Gillies, 
commissioner of buildings, have also 
been asked to report on the matter of 


regulations respecting heating equip- 
ment. 
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ASRE Spring Meeting in Hershey 
to Feature Air Conditioning 


New YorK—Hershey, Pa., has been 
chosen as the site for the 26th spring 
meeting of The American Society of 
Refrigerating Engineers, which will be 
held May 21-23, with the Hotel Hershey 
as headquarters. The convention will 
include inspections of all the refriger- 
ation and air conditioning equipment 
in this unique community—the plant 
of the Hershey Chocolate Corporation, 
the windowless office building, and the 
famous indoor skating rink. 

Technical sessions have been ar- 
ranged for Monday and Tuesday morn- 
ings, May 22 and 23, with emphasis on 
current practical problems in refriger- 
ation and air conditioning. An added 
feature is to be a conference on piping 
practice, scheduled for Tuesday after- 
noon, May 23. 

A delightful program of entertain- 
ment has been arranged by the ASRE 
entertainment committee, with Charles 
R. Logan as chairman. Golf matches 
will be played on Sunday, Monday, and 
Tuesday; sightseeing trips and a 
bridge party are planned for women 
guests. 

The technical program follows: 


May 22 


a.m, 

A Portable Calorimeter for Small Compres- 
—_ D. D. Wile, Savage Arms Corp., Utica, 

Air Conditioning in Government Buildings 
in Washington, Charles A. Peters, U. S. De- 
partment of the Interior, Washington, D. C. 

Handling of Brewery Fermentation Gas, 
Leon Buehler, Jr. and Louis DeMarkus, Frick 
Co.. Inc.. Waynesboro, Pa. 

Methyl Chloride Properties and. Tables, 
E. W. McGovern, R. & H. Chemicals Depart- 
ment, E. I. duPont deNemours & Co., Wil- 
mington, Del. 


May 23 


a.m. 

Design of Truck Bodies for Ice Cream, 
H. M. Harrington and L. M. S. Cooper, Gen- 
eral Electric Co., Erie, Pa. 

Overhead Bunkers for Refrigerator Cars, 
O. C. Walker, Canadian Pacific Railway, 
Toronto, Canada. 

Tests on Air Circulation in Precooling, Dr. 
F. C. Lindvall, California Institute of Tech- 
nology, Pasadena, Calif. 

Bus Air Conditioning, A. J. Mallinckrodt 
— — Hanson, Carrier Corp., Syracuse, 





Seabolt Addresses Power Engineers 


Jersey City—Feed Water Heaters 
was the topic discussed by Harry Sea- 
bolt of the Worthington Pump and Ma- 
chine Co., Harrison, N. J., at a meet- 
ing here April 22 of the Jersey City 
Association 1, National Association of 
Power Engineers. John J. Callahan, 
past national president, spoke on the 
need for organizational cooperation. 
Walter Long, state deputy, ‘reported on 
the installation of a new chapter, New 
Jersey’s fourth, at Perth Amboy. Four 
new members were admitted to the 
local group. Fred Pardey presided. 


6th H. & V. Exposition Scheduled 


CLEVELAND—The Sixth International 
Heating and Ventilating Exposition 
will be held here January 22-26, 1940. 
As usual, the exposition will be under 
the auspices of the ASHVE and will 
coincide with that group’s 46th annual 


* meeting. During the same week will 


be held the meetings of the National 
Warm Air Heating and Air Condition- 
ing Association, together. with other 
meetings which have not yet been defi- 
nitely announced. 

Lakeside Hall, where the exposition 
will be held, is connected with: the 
Cleveland Public Auditorium, and of- 
fers every modern facility for this ex- 
‘ position. Announcement of the exposi- 
tion to preview exhibitors has resulted 
in an enthusiastic response, according 
to the management. More than half of 
the available exhibit space in Lakeside 
Hall has already been engaged by 184 
exhibitors. Previous expositions have 
been held in Philadelphia in 1930, in 
Cleveland in 1932, in New York in 
1934, in Chicago in 1936, and in New 
York in 1938. 





Industrial Advertigers Will Meet 


Curcaco—The annual conference of 
the National Industrial Advertisers 
Association will be held in New York, 
September 20-22, at the Hotel New 
Yorker, under the sponsorship of the 
Association’s New York chapter, the 
Technical Publicity Association. The 
New Jersey chapter, Industrial Mar- 
keters of New Jersey, will be co-hosts. 

Edward Phoenix, Johns-Manville Co., 
president of the New York chapter, is 
chairman of the general conference 
committee. Members of this commit- 
tee are: R. Barbour, Bakelite Corp.; 
K. Lydiard, Fred Glen Small; C. 
Neighbors, Babcock and Wilcox Co.; 
Roger Wensley, president, G. M. Bas- 
ford Co.; R. Davison, New Jersey 
Zinc Co.; C. McDonough, Combustion 
Engineering Co., Inc.; K. Bailey, Thos. 
A. Edison, Inc.; and W. Cather, Bab- 
cock and Wilcox Co. 





Hypothalamus Is Human Control 


Boston—Prof. Stephen W. Ranson of 
Northwestern University told members 
of the American Association of Anat- 
omists, in convention here, of the dis- 
covery that the human body has a 
“thermostat,” as well as mechanical ap- 
paratus. This thermostatic organ is the 
hypothalamus, a structure about the 
size of a small hazel nut, situated at 
the base of the brain and at almost the 
exact center of the head. Professor 
Ranson’s research reveals that the hy- 
pothalamus operates in two sections, 
the front part to prevent overheating 
of the human body and the back part 
to prevent the body from becoming too 
cold. 
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Boston Firms Well Sold on A.C. 


Boston—Unitary air conditioning 
equipment of the self-contained type 
is meeting with a steadily increasing 
demand in the Boston area wherever 
those contemplating the installation 
of air conditioning find that it meets 
their requirements. One well known 
ice cream manufacturer with many 
retail outlets, Brigham’s Inc., where 
candy is also sold in large quantities, 
has four of its shops equipped with 
self-contained units, four of five, the 
other being a central system, and will 
shortly complete five additional in- 
stallations. So satisfactory have been 
results from the first five installations, 
not only in increased customer com- 
fort but in the preservation of candy 
during hot weather or days of high 
humidity, that the management has 
been entirely sold that air conditioning 
is a profitable investment. 

Another firm that is one hundred 
per cent sold on air conditioning is 
the William B. Bliss Co., Roxbury, 
Mass., manufacturer of narrow fabrics. 
Offices of this concern are located un- 
der a tar and gravel roof with a west 
wall consisting almost entirely of win- 
dows, a condition that frequently 
raised the inside temperature to above 
100F, although outside temperatures at 
the time would be only between 85F 
and 90F. When windows were opened 
soot and dirt entered, but there was 
practically no relief or drop in tem- 
perature. A 3-hp. unit air conditioner 
solved the problem so that uniform 
temperature and humidity were main- 
tained at comfortable points at all 
times and the office staff was able to 
function normally. 





Tabulates Growth of Gas Heat 


New YorK—At the end of 1938 there 
were almost 195,000 houses heated by 
manufactured gas, according to a re- 
port by the statistical department of 
the American Gas Association. The 
accompanying table summarizes these 
house-heating statistics. They apply 
only to the manufactured gas industry 
and do not cover buildings heated by 
natural gas. 


Industrial Hygiene Conference 
Scheduled for June 


CLEVELAND—Air sampling of asbestos 
dust, the public health aspects of in- 
dustrial hygiene, and a study of sili- 
cosis in the silica brick industry are 
among the subjects which will be dis- 


* cussed at the 24th annual meeting of 


the American Association of Industrial 
Physicians and Surgeons with the 
American Conference on Occupational 
Diseases and Industrial Hygiene, to be 
held here June 5-8, at the Hotel Statler. 

Dr. H. F. Vaughan, commissioner of 
the Detroit Department of Health, will 
discuss the Public Health Aspects of 
occupational Diseases and Industrial 
Hygiene at the afternoon session the 
first day. The second morning, H. B. 
Elkins, chief chemist of the Bureau of 
Occupational Hygiene, Massachusetts 
Dept. of Labor & Industry, will discuss 
the Evaluation of Benzol Exposure, 
while Air Sampling of Asbestos Dust 
will be treated by J. W. Fehnel, In- 
dustrial Hygiene Laboratory, Metro- 
politan Life Insurance Company, and 
W. B. Fulton and A. E. Dooley, of the 
Bureau of Industrial Hygiene, Penn- 
sylvania Department of Health, will 
speak on the Study of Silicosis in the 
Silica Brick Industry. Other papers 
include those on vapor toxicity studies, 
lead absorption versus lead poisoning, 
exposure to fluorine in industry, and 
vapor tension method for the determi- 
nation of solvents in air. 

Complete information can be ob- 
tained from Gordon C. Harrold, chair- 
man of the Conference, whose address 
is Chrysler Corp., Industrial Hygiene 


_Laboratories, 7900 Jos. Campau Ave., 


Detroit. 





Foresees Air Conditioned Tractors 


MINNEAPOLIS—The most recent out- 
standing development of the Minneap- 
olis Moline Power Implement Com- 
pany, according to W. S. Peddie, 
treasurer, writing in “New Horizons of 
Industry,” is “the comfortractor with 
an all-weather cab equipped with 
radio and heater, later to be air condi- 
tioned. This is expected to bring auto- 
mobile comfort to the farmer in the 
operation of tractors.” 








HOUSE-HEATING STATISTICS FOR THE MANUFACTURED GAS INDUSTRY 





NUMBER OF 
CusTOMERS 


Gas SALEs, 


1000 Cu. Fr. REVENUE 











31,100 
42,400 
49,200 
52,500 
57,500 
93,700 

116,800 

139,200 

167,500 

194,800 





13,581,000 
17,562,000 
19,101,000 
18,955,000 
20,013,000 
28,155,000 
34,997,000 
41,146,000 
45,525,000 
47,918,000 


$11,509,000 
14,526,000 
15,368,000 
14,587,000 
14,089,000 
18,811,000 
22,601,000 
26,144,000 
28,472,000 
31,030,000 


‘other things 
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Brabbee, Mayette Address ASHVE 


New YorK—Dr. Charles W. Brabbée 
addressed the regular monthly meeting 
of the ASHVE New York chapter Aprij. 
17. His subject was Forty Yearg in 
Heating and Air Conditioning Work. 
He was followed by Charles E. Mayette, 
consulting engineer, New York, who 
spoke on heating for housing projects. 

The results of the election of officers 
for 1939-40 were announced at the 
meeting. The incoming president is 
O. O. Oaks; vice-president, C. S. Pabst; 
W. M. Heebner was reelected treasurer, 
and T. W. Reynolds was reelected 
secretary. 

In illustrating his talk, Doctor Brab- 
bée referred to carefully prepared 
drawings he had made on cardboard 
and blackboard which showed the evolu- 
tion of the radiator cross-sections of 
boilers and pipe fittings and sketches 
of several installations to which the 
speaker referred. He showed that the 
design of radiators has made a com- 
plete cycle and is now back where it 
started years ago. He made a plea for 
some changes in the Comfort Chart. 

Mr. Mayette, who was formerly chief 
mechanical engineer for the USHA, 
pointed out the importance of housing 
to the heating industry and said he be- 
lieved the effect of the English on 
housing practice had been to minimize 
the importance of heating. Among 
worth considering, he 
said, were the possibilities of somehow 
saving money in fuel by maintaining 
lower temperatures in the buildings 
at night. 





Kurth Addresses A. C. Council 


BurraLo—F. J. Kurth, vice-president 
of the Anemostat Corporation, de- 
livered a lecture on Air Movements at 
the March meeting of the Air Condi- 
tioning Council of Western New York. 

Members attending the meeting also 
discussed the air conditioning licens- 
ing bill and an amendment to the 
schoolhouse bill now in Albany. 

The council received a report from 
the executive secretary relative to the 
stationary engineer license bill in Buf- 
falo. 

A movement to form a National Air 
Conditioning Council also was dis- 
cussed. 





B. Frank Baker 


KEWANEE, Itu.—B. Frank Baker, 
chairman of the board of directors of 
Kewanee Boiler Corporation, died 
April 10. 





Harry C. Richards 


Nites, Micu.—Harry C. Richards, 
president of the Garden City Fan Com- 
pany, died March 18. 
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McQuay Air Conditioning Coils 


NAME AND MODEL NUMBER— 
McQuay type RP water coils. 
PURPOSE—For cooling and heating 
air with water. 

FEATURES—tThe outstanding feature 
of this coil is that it can be cleaned 
by removing plugs at each end of the 
tubes. Non-ferrous plugs screwed into 
non-ferrous fittings are used to insure 
easy removal. Coil can be inspected 
by removing one or two plugs at each 
end of the tube. Primary surface con- 
sists of heavy gage 54-in. copper tubing 
while a secondary surface consists of 
specially designed flat aluminum fins. 
Each fin runs continuously across the 
full width of the coil and is bonded to 
the tube by expanding the tube. The 
housing is made of heavy gage galvan- 
ized steel. The coils can be used with 
steam if desired. 


MADE BY—McQuay, Inc., Minneapolis, 
MN LesiRinaisibdewdacenaaecenet 1 





Pocahontas Winter Air 
Conditioning Unit 


NAME—Pocahontas air conditioning 
unit. 

PURPOSE—For supplying clean hu- 
midified warm air utilizing automatic- 
ally fired coal as a heat source. 
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EQUIPMENT 


M4 


FEATURES—Unit consists of a welded 
steel furnace, blower, air filters, hu- 
midifier and an automatic ash removal 
stoker. In operation coal is automat- 
ically taken from the bin and the ashes 
are placed in an ash receiver beneath 
the furnace. Unit is furnished with 
controls. 

SIZES AND CAPACITIES—Input of 
15, 20, or 30 Ib. of coal per hr.; maxi- 
mum rated output, 250,000 Btu. per 
hr. 

MADE BY—Pocahontas Fuel Co., Inc., 
Cleveland, Ohio. ............. ee eee 2 








Nevinger Room Cooler 


NAME AND MODEL NUMBERS— 
Nevcoaire room coolers, models W-33 
and W-50. 

PURPOSE —For summer air condi- 
tioning. 

FEATURES — Both models are de- 
signed to be installed in windows and 
require only a connection to the near- 
est light socket. All moving parts are 
mounted on rubber and the mechan- 
ical equipment is isolated from the 
cooling unit by an insulated panel. 
Unit is housed in a steel cabinet 
which is finished with a lacquer and 
soundproofed and insulated. Model 
W-33 utilizes methyl chloride as a re- 
frigerant while model W-50 uses 
Freon. 

CAPACITIES—Model W-33 has a cool- 
ing capacity of 4000 B.t.u. per hr. and 
will circulate 150 c.f.m.; model W-50 
has a cooling capacity of 6000 B.t.u. 
per hr. and will circulate 250 c.f.m 
MADE BY —Nevinger Mfg. Co., Inc., 
Greenville, Ill. 





Hoppe Electric Valve 


NAME—Hoppe electric valve. 
PURPOSE—For controlling the flow of 
Freon, methyl chloride, sulphur dioxide, 
brine, air, oil, water, steam, and am- 
monia. 

FEATURES—It is said that this valve 
is absolutely tight closing and has soft 
discs and seats on both the main valve 
and pilot valve. All seats and discs 
are standard and removable. Coils are 
impregnated to resist moisture and are 





Valve 
weighs 4% lb., height overall 5% in., 
length 3% in. Valve is said to con- 
sume 7 watts operating on 250 Ib. pres- 
sure and 15 watts operating on 400 Ib. 
pressure. 

MADE BY—A. F. Hoppe ete. 
Inc., Indianapolis, Ind. 


designed for constant service. 





Allis Explosion-Proof Motors 


NAME—Explosion-proof motor. 
PURPOSE—An electrical motor with 
wide variety of mechanical and elec- 
trical characteristics for use in hazard- 
ous locations. 

FEATURES—It is said that these mo- 
tors have an unusually strong en- 
closure with a safety factor of five 
against any likely internal explosion 
and have extra wide metal-to-metal fits 
which prevent the escape of hot flame 
from any internal explosion. It is also 
stated that the motors will operate suf- 
ficiently cool to prevent the ignition 
of surrounding atmosphere by the ex- 
ternal surfaces. Motors are built to 
NEMA standards and will operate with 
equal efficiency either horizontally or 
vertically. They are available in a 
large variety of both mechanical and 
electrical characteristics. 

MADE BY—The Louis Allis: Co., Mil- 
wate; Wiese 2.66 cae 5 
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Wing Heating and Cooling Coil 


NAME—Wing Featherfin coil. 
PURPOSE — For heating or cooling 
air using steam or hot water for heat- 
ing, cold water or refrigerant for cool- 
ing 

FEATURES—Coils are made of finned 
copper tubes bent in hairpin shape to 
prevent damage from expansion and 
contraction. Tubes are individually 
replaceable and are secured to their 
headers by a mechanical compression 
joint which, it is claimed, though easi- 
ly opened, gives permanent tightness. 
Each section is subjected to a steam 
test of 150 lb. per sq. in. and a hydro- 
static pressure test of 1000 lb. per sq. 
in.- Coils are made in two types, the 
standard, in which steam is turned on 
or off or throttled to obtain temper- 
ature control and the Safe-Against- 
Freezing V.T. type. This latter type 
is said to eliminate the possibility of 
damage due to freezing which may oc- 
cur when steam is alternately turned 
on or off or throttled. This section is 
designed to permit close control of the 
temperature of the air discharged and 
is used for supplying fresh air where 
inside air is recirculated. A series of 
built-in air bypasses controlled either 
manually or automatically provides a 
control of the temperature of the dis- 
charged air stream. 

MADE BY—L. J. Wing. Mfg. Co., New 





_ Air Control Register 
NAME—Air Control. 
PURPOSE—A register for controlling 
the direction of air flow both vertically 
and horizontally. 


FEATURES—It is said that since the 
air flow can be controlled either ver- 
tically or horizontally only one type 
register may be used throughout an 
entire installation regardless of 
whether duct openings are at the base- 
board or high on the wall or in a cor- 
ner. Vertical control of air flow’ is 
secured through a series of movable 
shutters which are connected to a knob 
on the upper right hand corner of the 
register face. This knob also opens or 
closes the shutters. A small button 
below the knob is a stop which controls 
the position of the shutters when open. 
Any desired angle of deflection may be 
secured from 15 deg. upward to 30 deg. 
downward. Horizontal control of the 
air flow is obtained by adjusting the 
vertical fins. A special tool is provided 
for this. 

MADE BY—Air Control Products; Inc., 
Muskegon, Mich. .........ccccceeees 7 





Atkins Electrically-Operated Valve 
NAME—Atkomatic valves. 

PURPOSE—For the control of the flow 
of steam up to 150 lb. pressure, also 
for use with other gases and liquids. 


FEATURES—Line pressure is said to 
be the main actuating force of the 
valve with the magnetic coil lifting 
the pilot valve only. Valve has only 
three moving parts and is constructed 
of bronze and stainless steel. Valve 
discs are non-metallic so as to insure 
maximum wear and tight seating. All 
parts are said to be accessible without 
removal from the line. Closing time 
may be varied to suit individual re- 
quirements. 

SIZES—From % to 3 in. pipe sizes. 
MADE BY—E. C. Atkins € Co., In- 
dianapolis, Ind. .......ccccsescvcees 8 


Bryant Silica Gel Dehumidifier 


NAME—Bryant silica gel dehumidifier. 
PURPOSE—For drying and cooling 
air. 

FEATURES—The construction of these 


units differs from previous models in 


that the silica gel adsorbent material 
is carried in a cylindrical basket that 
turns continuously. Both the condi- 
tioned air and heated air streams are 
continuous and simultaneous in flow. 
Dividing seals inside the cylinder sep- 
arate the two air streams. Cooling is 
accomplished by the evaporation of 
water into the dry air produced by the 
dehumidifier. This partial resatura- 
tion is effected in a new resaturating 
spray cooler. The resaturation is not 
sufficient in extent to impair the req- 
uisite drying effect. Independent con- 
trol of humidity and temperature is 


. provided. — 


SIZES AVAILABLE—600, 1300, and 
2700 c.f.m. capacity. 

MADE BY—The Bryant Heater (Co., 
Cleveland, Ohio. ........... cc eceeee 9 





imperial Refrigerant Manifolds 


NAME—Imperial copper tube mani- 
folds. 

PURPOSE—Hard copper tube mani- 
folds for refrigeration and air condi- 
tioning work. 

FEATURES—These manifolds are con- 
structed of hard copper tubes and can 
be supplied with 12 openings. The 
manifolds may be cut for the required 
number of valve openings with a tube 
cutter. It is claimed that this practice 
not only reduces manifold costs sub- 
stantially, but also adds convenience 
since any length manifold is available 
immediately. The manifolds are made 
from type K copper pipe and with flare 
connections, having a brass forged 
flare nut, or with solder connections. 
In either type the connections are sil- 
ver soldered into the pipe on 4 in. cen- 
ters. In making an assembly two-way 
line valves are connected to the mani- 
folds and the complete assembly is 
mounted by means of the mounting 
brackets on the valves. 
LITERATURE AVAILABLE—No. 88-H 
Refrigeration Catalog. 

MADE BY—The Imperial Brass Mfg. 
CO; CHACEGO) TN. onic hose a wwencar 10 
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Harvey-Whipple Stack 
Water Heater 


NAME—Master Kraft stack heat ex- 
tractor. 

PURPOSE—For supplying domestic 
hot water utilizing flue gas as a heat 
source. 

FEATURES—Device consists of & 
water jacket with fins which extend 
inside the flue pipe. Fins extract heat 
from the flue gases and transfer it to 
the water in the jacket. This water 
circulates through an indirect heater 
which, in turn, heats the water in the 
storage tank. 

CAPACITIES — The manufacturer 
states that the capacity of the unit 
when used on a gravity furnace 
equipped with a conversion oil burner 
or on a warm air conditioner is ap- 
proximately equal to the capacity of a 
40-gal. indirect heater on a steam job. 
MADE BY—Harvey-Whipple, Inc., 
Springfield, Mass. ................. 11 





Torrington Three-Blade Fan 


NAME—Airistocrat three-blade fan. 
PURPOSE—For moving air with a 
minimum of noise. 
FEATURES—Fan ‘is of one-piece “con- 
struction, has three blades of patented 
design, and is offered in 8 and 10-in. 
sizes. It is said that it is extremely 
quiet, has an unusually high efficiency 
and is low in price. " Similar one-piece 
fans with four blades in 10 and 12-in. 
sizes are also being offered. 
LITERATURE AVAILABLE—Bulletin 
10339 gives detailed dimensions, prices 
and performance curves. ; 
MADE BY—Torrington Mfg. Co., Tor- 
rington, Conn. 
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Armstrong Refrigerant Gas Purger 
NAME — Arnistrong refrigerant gas 
purger. 

PURPOSE—For automatically remov- 
ing air and incondensable gases from 
refrigerating systems using any com- 
mon refrigerant except CO,. 
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FEATURES — The lower half of the 
unit consists of an inverted bucket and 
valve mechanism, while the upper half 
contains a ball float and needle valve. 
The purger is connected to the high 
side receiver so that it can take gas 
from the top of the receiver and just 
enough liquid from the bottom of the 
receiver to keep the cooling jacket 
filled. 

OPERATION—Refrigerant gas and a 
small amount of liquid refrigerant en- 
ter the purger at the bottom. The in- 
verted bucket mechanism allows the 
liquid to enter the purger jacket at 
suction pressure, which causes the re- 
frigerant to boil and chill the liquid 
within the purger dome. Gas passes 
through the vent in the inverted 
bucket and rises through the chilled 
liquid. Refrigerant gas will condense 
while the air present will collect at 
the top, depressing the liquid level 
until the ball float sinks and opens 
the air relief valve. When the air has 
been purged, all gas passing through 
the bucket vent will be condensed and 
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the air relief valve will remain closed. 


‘When used as a combination expan- 


sion valve and purger, the unit is con- 
nected directly to the bottom of the 
condenser. It takes the liquid refriger- 
ant as fast as it forms and discharges 
it into the low side evaporator. This 
flow brings any air present into the 
purger, where it is collected and dis- 
charged from the upper chamber. 


, CAPACITY—Standard No. 243 purger 


is equipped with a discharge orifice 


,. capable of handling any liquid flow up 


to 30 tons refrigeration per day with 
ammonia with orifice closed 50% at 
the time and with pressure differen- 
tial of 150 lb. This is equivalent to 
about 8 tons with Freon and 12 tons 
methyl chloride. 

MADE BY—Armstrong Mch. Works, 
Three Rivers, Mich. .......eceeeee. 13 


Wheelco Flame Protector 


NAME—Photo-Head. 


PURPOSE—To shut down the fuel 
supply in case of flame failures in com- 
bustion chambers. 


FEATURES—The Photo-Head is 2& 
photo-electric receiver which is de 
signed to be used with the Wheelco 
Flame-otrol safeguard. It is designed 
to take the place of the standard elec- 
trode and is said to provide an in- 
stantaneous protection against flame 
failure. The Photo-Head is sensitive 
to the characteristics of a luminous 
flame and is designed to prevent entry 
of unburned fuel into the combustion 
unit in case of flame failure. 
LITERATURE AVAILABLE—Bulletin 
A-1105. 


MADE BY—Wheelco Instruments Co., 
ORieages TS on iv idknascct feewees 14 





Delco-Frigidaire Air Conditioning 
Units 


NAME AND MODEL NUMBERS— 
Delco-Frigidaire self-contained air con- 
ditioning units, 5 to 10-ton sizes. 
PURPOSE—For summer air condi- 
tioning. 

FEATURES—The 5-ton unit is entire- 
ly self-contained, occupies a floor space 
measuring 44x22 in., and is equipped 
with a Frigidaire 5-ton two-cylinder 
compressor and multipath coil. All con- 
trols are placed on a concealed but 
conveniently located panel. The 10-ton 
unit is also self-contained and is con- 
structed for use with easily installed 
air return duct connections. This unit 
is equipped with a 10-ton four-cylinder 
condensing unit. 
SIZES AND CAPACITIES —5 and 10 
ton. 


MADE BY—Delco- Frigidaire Condi- 
tioning Div., General Motors Sales 


Corp., Dayton, Ohio. ..............- 15 











Meck -Instruments Sound Level 
Meter 


NAME—Pattern 15 Soundmaster. 
PURPOSE—For measuring sound in- 
tensity. 

FEATURES—Instrument consists of @ 
calibrated microphone and specially 
designed amplifier housed in a portable 
carrying case. It requires no external 
power source and is said to be adapt- 
able for both laboratory and field work. 
The range of measurements is from 
plus 50 decibels to plus 150 decibels, 
in steps of one decibel each. 

MADE BY—John Meck Instruments, 
Er ee ee 16 





Bell & Gossett Motorized Valve 


NAME—B &G motorized valve. 
PURPOSE — For controlling the flow 
of water from boiler to mains in hot 
water heating systems. 
FEATURES—Valve is designed espe- 
cially for use with hot water heating 
systems and features a_ straight- 
through construction to eliminate air 
binding. It is said that the valve 
opens in a few seconds and uses no 
current when opened or closed. It may 
be installed in either vertical or hori- 














zontal types and in any position ex- 
cept upside down. Transformer is 
furnished separately for mounting on 
any convenient outlet box and the 
valve has an auxiliary low-voltage 
contact for energizing relay. 
SIZES—Made in four sizes for pipes 
from 1 in. to 2 in. 

MADE BY—Bell ¢€ Gossett Co., Chi- 
PN DNONES io6oc. es ddcioeueaaniooscen 17 





Reliance Refrigerant Leak Alarm 


NAME—Reliance refrigerant leak 
alarm. 

PURPOSE—A signal to warn the op- 
erator of an air conditioning or re- 
frigerating plant that the system has 
become short of refrigerant. 
FEATURES — Device consists mainly 
of a small liquid receiver which serves 
as a float chamber for the internal 
float. This float chamber is connected 
to the large liquid receiver and the 
refrigerant level is registered by the 
float which operates an external mer- 
cury tube switch that will make or 
break contact as the liquid level rises 
and falls. When the liquid level falls 
below the prescribed limit, the mer- 
cury tube makes contact.and rings the 
large alarm bell, warning the operator 
of a shortage of refrigerant. In addi- 
tion to the bell a red bull’s eye pro- 
vides a visual warning signal. The 
alarm requires only one connection to 
be made from the liquid level at the 
bottom of the refrigerating unit to the 
float chamber. 

SIZES AND CAPACITIES—Model B 
unit for plants up to 10-ton capacity; 


’ model C, 15- to 20-ton capacity. 


MADE BY—Reliance Refrigerating 
Machine Co., Inc., Chicago, Ill 





Hart & Cooley Register 


NAME AND MODEL NUMBER—No. 
86 design register with turning blade 
valve. 

PURPOSE—A combination register 
and turning blade for supplying air to 
rooms. 

FEATURES—Register consists of 3a 
grille and a set of turning blades. The 


| 
turning blades are so arranged that 
they may be closed to shut off the flow 
of air. The blades can also be ad- 
justed to cause the air to flow up, 
straight out or down, as required. The 
regulator on the register face deter- 
mines the angles of the blades when 
the valve is open. The air flow can 
be controlled sideways by adjustable 
vertical bars which can be turned 45° 
to either side. Register is inter- 
changeable in the four frames required 
for various types of installation. The 
manufacturer states that this one de- 
sign makes it possible to take care of 


* any job. 


SIZES AVAILABLE—Sixteen 
from 6 x 4 to 14 x 8 in. 


MADE BY—Hart ¢€ Oooley Manufac- 
turing Co., Holland, Mich. ......... 19 
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TO OBTAIN FURTHER INFORMATION ON NEW EQUIPMENT 


On the list below circle the item number of the equipment in which you are 
interested, using the number found at the end of each item. 


2 3 4 5 6 


7 8 9 10 


11 12 138 14 15 16 17 18 19 


(This service available only to engineers or executives) 
Fill in your name and address, detach and mail to 
HEATING & VENTILATING, 148 Lafayette St., New York, N. Y. 


Business Address 
City and State 
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NEW YORK CITY BUILDING 


The thousands of visitors to the New York 
‘World’s Fair 1939 who will enter the Peri- 
sphere ... the theme building of the Fair... 
will be invigorated by a gentle cooling breeze 
blowing across the ever moving platform, as 
they view the Wonders of the World of 
Tomorrow. | 


Here, and at other key points, Worthington- 
Carbondale Air Conditioning and Refrigera- 
tion is. the source of these cooling benefits. 


A model of practical air conditioning for busy 
buildings will be in service at the New York 
City Building, one of the few buildings 


planned for permanent use after the Fair is. 


over. This Worthington System will cool the 
building in summer and make ice on the 
skating rink in the winter. The modern Post 
Office, Press and Promotion Building, the 
Swedish Pavillion, and the WPA Theatre are 
three more Worthington-Carbondale installa- 
tions worthy of inspection when visiting the Fair. 
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TRYLON . PERISPHERE 





POST OFFICE, PRESS AND PROMOTION BUILDING 


and in the World of Today... 


Worthington-Carbondale Refrigeration and Air Condi- 
tioning are equally important, for new buildings and 
for modernizing existing structures. 


The list of important buildings that are Worthington Air 
Conditioned is growing fast the country over. 


Worthington-Carbondale representatives will give your 
architect or engineer the benefit of more than thirty 
years’ experience in refrigeration and air conditioning. 


Ask for Bulletin 1149 











Degree-Day Figures for March, 1939 


HEATING & VENTILATING continues its eleventh year of 
publishing degree-day data for various large cities 


Albany, 


N. Y. 
1138 


6083 
5534 


_ Degree-days for March, 1939 
Degree-days, Sept. 1, ’38 to Mar. 31, ’39 
Degree-days, Sept. 1, ’°37 to Mar. 31, ’38 


Atlanta, 
Ga. 


287 
2366 
2668 
2758 


Baltim Birmingham, 
Ma” Ala. 


623 
3577 
3786 
4163 


240 
2071 
2295 
2283 


oma 
987 
4986 
5108 
5230 


Buffalo, 
N.Y. 


1075 
5574 
5751 
5800 


Degree-days, Sept. 1 to Mar. 31, Normal 5848 


Cheyenne, 
Ww 


c . 
“ie 


Degree-days for March, 1939 945 838 620 856 702 766 
Degree-days, Sept. 1, 88 to Mar. 31, ’39 6169 5012 3998 4694 4336 4989 
Degree-days, Sept. 1, ’°37 to Mar. 31, ’38 5809 5282 4404 5063 4689 4522 
Degree-days, Sept. 1 to Mar. 31, Normal 6174 5493 4345 5371 4891 5073 


ae 


Degree-days for March, 1939...... nen 976 612 
Degree-days, Sept. 1, 38 to Mar. 31, ’°39 5410 4196 
Degree-days, Sept. 1, ’°37 to Mar. 31,38 5626 4185 
Degree-days, Sept. 1 to Mar. 31, Normal 5691 4646 


Cincinnati, Cleveland, Columbus, Denver, 
Ohio Ohio Ohio Colo. 


El Paso, Erie 

Tex. Pa. 
1315 218 949 502 
7883 2417 5009 3512 
7794 1996 5361 3771 
7911 2383 5407 3968 


en 


1112 752 958 667 
6384 4502 5103 4283 
6669 4672 5168 4793 
6903 4880 5303 4855 


Detroit, Duluth, Evansville, 
Mich. Minn. Ind. 


Fort Worth, Grand Rapids, Green Bay, Harrisburg, Hartford, 
: Tex. Mich. Wis. Pa, Conn. 
Degree-days for March, 1939 : 186 958 
Degree-days, Sept. 1, ’38 to Mar. 31, ’39 2070 5299 
Degree-days, Sept. 1, ’37 to Mar. 31, ’°38 1980 5630 
Degree-days, Sept. 1 to Mar. 31, Normal 2121 5827 
Kansas City, Knoxville, La Crosse, Lansing, Lincoln, Little Rock, 
.. Me. Tenn. Wis. Mich. Neb. Ark. 
Degree-days for March, 1939....... pass 598 405 984 
Degree-days, Sept. 1, ’°38 to Mar. 31,39 4087 2977 6154 
Degree-days, Sept. 1, ’°37 to Mar. 31, ’38 4808 3160 6317 


Degree-days, Sept. 1 to Mar. 31, Normal 4537 3460 6611 


1022 744 284 

5742 4835 2576 1080 
5974 5108 2627: = 832 
6237 5483 1 2433 1255 


ca 


Minneapolis, Nashville, 
Minn. Tenn.. 


Louisville, Madison, Memphis, Milwaukee, 
Ky. Wis. Tenn. ' Wis. 
1000 297 935 
5989 2529 5539 
6274 2679 5789 
6611 2854 6208 


New Haven, 
Conn. 


1110 
6908 
6826 
7044 


Degree-days for March, 1939.......... 520 
Degree-days, Sept. 1, ’38 to Mar. 31, ’39 3575 
Degree-days, Sept. 1, ’°37 to Mar. 31, ’38 3931 
Degree-days, Sept. 1 to Mar. 31, Normal 3916 


377’ 898 
2909 4779 
3159 4878 
3327 5129 


Norfolk, Oklahoma Omaha, 
Va. City, Okla. Neb. 
Degree-days for March, 1939 84 - 811 413 338 795 749 124 
Degree-days, Sept. 1, ’38 to Mar. 31, ’39 968 4257 2542 3040 5125 4858 3975 
Degree-days, Sept. 1, ’37 to Mar. 31, ’38 1138 4405 2957 3167 5403 5136 4197 
Degree-days, Sept. 1 to Mar. 31, Normal 1024 4706 3104 3451 5633 5535 4385 


New Orleans, New York, Peoria, Philadelphia, 
La. N. Y. Ill. Pa. 


Portland, Reno, 
Me. 


Nev. 

1107 484 943 769 608 502 

5827 3346 4880 4339 4587 3132 

5903 3285 5038 4452 4481 3425 

6002 3732 5206 4876 4902 3487 
Salt Lake oar ~ an 


kkane, 
City, Utah a. ss 


1047 542 645 382 919 578 735 
5535 3711 4884 2019 5154 3503 5090 
5601 4020 4056 1883 5246 3347 4876 
5854 4309 4866 2123 5445 3931 5485 


Providence, 


Pittsburgh, Portland, Reading, Richmond, 
Pa. Oreg. Pa. Va. 
Degree-days for March, 1939 719 
Degree-days, Sept. 1, ’38 to Mar. 31, ’39 4255 
Degree-days, Sept. 1, ’37 to Mar. 31,’°38 4563 
Degree-days, Sept. 1 to Mar. 31, Normal 4734 

Rochester, St. Louis, San Francisco, Seattle, 

N. Y. Mo. Calif. Wash. 

Degree-days for March, 1939 

Degree-days, Sept. 1, ’38 to Mar. 31, ’39 

Degree-days, Sept. 1, ’37 to Mar. 31, ’38 

Degree-days, Sept. 1 to Mar. 31, Normal 


Springfield, 
il. 


Degree-days for March, 1939 663 
Degree-days, Sept. 1, ’°38 to Mar. 31,39 4352 
Degree-days, Sept. 1, ’37 to Mar. 31,38 4628 
Degree-days, Sept. 1 to Mar. 31, Normal 4951 


Syracuse, Toledo, Trenton, Utica, =e Wichita, 
N. Y. Ohio N. J. N. Y. D.C. Kan. 


1168 589 530 
6133 3622 3863 


6145 3865 3995 
5955 4253 4421 


1051 910 790 
5554 5091 4363 
5492 5328 4521 
5984 5372 4450 


Methods of applying the degree-day in connection with the operation of heating plants or for the prediction-of fuel Fg oy of heating 
"parse are described ly in the new enlarged edition of the DEGREE-DAY DBOOK, published by HEATING & VENTILATING, 148 
fayette Street, New York, price $3. Degree-days as given above for a “normal” month or season are based on averages for a long period 


of years, ending about 1922. Averages covering different periods will disagree with the above figures slightly. 
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Over-cooling with summer air conditioning is a seri- 
ous indictment of unintelligent temperature control— 
unintelligent because over-cooling is not only uncom- 
fortable and unhealthy but it is an outright waste of 
money. 

Indoor temperatures in the air conditioned business 
place or building must bear a specific relationship to 
outdoor summer temperatures if comfort and health 
are to be preserved. This relationship is charted in the 
A.S.H.V.E. Comfort Curve. 


The “Genuine Detroit” 691 Differential Thermostat 


automatically holds indoor temperatures in this rela- 3 


tionship with those outside. The 691 assures summer com- 
fort and maximum economy in air conditioning costs. 


in Winter—In winter air conditioning the problem 
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is one of holding indoor temperature level — eliminating 
fluctuations regardless of what the weather may be or 
how fast it may change. : 

The “Genuine Detroit” Two-Eleven Compensating 
Thermostat incorporates the pre-heater principle which 
assures a perfectly even temperature curve without sag. 

But the Two-Eleven also offers other advantages. Its 
pre-heater is not in circuit with the load, and conse- 
quently is not affected by the variations in load. Length 
of heating cycle is quickly and easily adjusted. The pre- 
heater element is the same for all instruments—no large 
stock of assorted heater elements to carry. Its construc- 
tion is sturdy and its styling typically modernistic to 
harmonize with any type of interior decorations. 

Write for descriptive literature on this Thermostat. 


WINTER 


2 SEN “ti EE a i: 


SrA stesEs 


eee See ee ng Se ea eee ee 





YOU Gez 


Extra Advantages prom 
UNIVERSAL COOLER 


MANUFACTURERS who purchase 
UNIVERSAL COOLER refrigerating 
machines, benefit in many worth- 
while ways. To mention just a few— 
Prices in line with Quality—Design 
and Mechanical Advancements as a 
result of Pioneering Leadership— 
Exclusive Sales Policy, selling to 
manufacturers only—Economy of 
Operation, proved by use—Known 
Dependability and Durability —User 
Satisfaction Guaranteed by more 
than 17 years’ experience in building 
refrigerating equipment exclusively. 


ARCHITECTS and ENGINEERS have the 
confidence and assurance that Univer- 
sal Cooler Units in the equipment they 
specify will give efficient, economical 
performance. 


‘HEATING and VENTILATING CONTRAC- 
TORS receive our cooperation, not 
competition, as we do not compete 
with them on any job. Our condensing 
units are available to them through 
the leading quality manufacturers 
of refrigerating and air conditioning 
equipment. 

An inquiry from you will bring data on our com- 
plete line of compressors and condensing units. 


UNIVERSAL COOLER 


DETROIT, MICHIGAN 


In Canada: Universal Cooler Co. of Canada, Ltd. 


Brantford, Ontario 
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225 ENGINEERS ATTEND IOWA AIR 
CONDITIONING CONFERENCE 
(Concluded from page 55) 


operate economically with a rapid change control, a 

The final day was devoted to hard fuels and stoker _ 
design, servicing and operation. Dustless Treatmeg, 
of Domestic and Stoker Coal was the topic of the fir 
talk, given by Worth Gray, Chicago. A round table 
discussion on Coal Marketing in Iowa was led jointly 
by John Dravelle, chief engineer, Iowa Electric Light 
and Power Company, and H. A. Christopherson, both 
of Des Moines. 

Paul Hess, Omaha, speaking on Heating Service oyt. 
lined the details of furnishing a customer complete 
heating service. Hess declared that selling heat on 
contract guarantees the dealer his usual profit on fuel 
consumed, and also a reasonable return for the use and 
installation of the stoker. Stoker Servicing and What 
it Can Mean to the Dealer was the subject discussed 
by Clarence C. Hahn, West Bend, Wis. ; 

W. O. Dady, Bradley, Ill., addressed the closing ses- 
sion with a discussion of the fundamentals of stoker 
engineering. Mr. Dady distinguished between the two 
phases of stoker engineering, namely, factory and field 
engineering, stressing the necessity for skill in the selec- 
tion of material well adapted for the uses intended and 
the adaptation of a design that lends itself to economi- 
cal manufacturing methods. 

In discussing the installation of a stoker at the orig- 
inal grate level or by pitting, the speaker maintained 
that heat release—that is, the number of B.t.u. per 
cubic foot of furnace volume per hour—is a more ra- 
tional basis for installation than that of fixing an arbi- 
trary height for the grate. 

The concluding paper of the program, prepared by 
W. B. Schuler, Chicago, and read by Prof. Lindon J. 
Murphy, director of the Conference, discussed the 
present trend toward automatic domestic hot water 
supply. Mr. Schuler maintained that methods of heat- 
ing hot water for domestic use is following the general 
swing toward automatic firing devices. Advantages of 
these systems listed, include convenience, comfort, 
cleanliness, and economy of operation surpassing that 
of older types of heaters. 

Throughout the Conference air conditioning equip- 
ment, oil burners, coal stokers, air circulation equip- 
ment, filters, insulating materials, and automatic con- 
trols were on display in Engineering Exhibit Hall. 


More than 30 manufacturers were represented by 
exhibits. 


WITH THE MANUFACTURERS 


Airtemp Sales Corp., subsidiary of Chrysler Corp., 
Dayton, Ohio, has taken over the activities of the 
Airtemp Construction Corporation in the metropolitan 
Chicago area. Offices are now at 508 Wrigley Building. 
Wallace F. Ardussi, formerly on the executive staff at 
the Airtemp factory in Dayton, is regional manager. 

Bell &8 Gossett Co., Chicago, held a general sales con- 
vention April 6-8, at the Union League Club, Chicago, — 


at which approximately sixty representatives were 
present. (Concluded on page 75) 
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A. M. Byers Co., Pittsburgh, Pa., 
through M. J. Czarniecki, vice pres- 
ident in charge of sales, announces 
the appointment, effective April 15, 
of C. R. MacBride as manager of 
the engineering service department. 
Mr. MacBride has been transferred 
from the Boston division sales office 
to assume his new duties. He was 


formerly with the Edgewater Steel 
C. R. MacBride Co. 










W. B. Connor Engineering Corp., Dorex Air Condi- 
tioning Div., New York, is the new name of the former 
Consolidated Air Conditioning Div. of W. B. Connor 
Engineering Corp. The change in name is coincident 
with the adoption of the trade name, Dorex, for the 
company’s complete line of odor adsorbers. The ex- 
pansion of the company’s testing and service labora- 
tories which are being installed in new and larger quar- 
ters is also announced. The move will also provide 
additional space at the company’s executive offices at 
114 East 32nd Street. 


Fairbanks, Morse 8 Co., Chicago, has appointed 
Cortis H. Hall chief engineer of its stoker division, in 
charge of development and design. Mr. Hall was for- 
merly assistant chief engineer; and has devoted himself 
primarily to the development of the company’s anthra- 
cite burners. B. M. Guthrie, former chief engineer, will 
devote himself to special assignments under the direc- 


tion of Robert H. Morse, Jr. 


General Electric Co., Schenectady, N. Y., has ap- 
pointed Blagden Brothers, Inc., 9 Rockefeller Plaza, 
New York, as distributor for its automatic heating, 
cooling and air conditioning equipment in New York, 
Bronx, and Westchester Counties. 


Knowles Mushroom Ventilator Company has moved 
its office and factory to Montclair, N. J. The company 
was formerly located at 41 N. Moore St., New York. 


_ The Korfund Co., Inc., Long Island City, N. Y., has 
appointed the Dravo Corp., Pittsburgh, Pa., to handle 
the sales, service and installation of its products in the 
western Pennsylvania territory. 


Link-Belt Co., Stoker Div., Chicago, has appointed 
Kenneth C. Ellsworth manager of its eastern division, 
with headquarters at Philadelphia. 


Jas. P. Marsh Corp., Chicago, has appointed Charles 
Kelly exclusive representative in the New York terri- 
tory, with offices at 155 East 44th Street. 


Republic Steel Corp., Cleveland, has appointed John 
C. Chaffe, of the Philadelphia district sales office, as 


assistant district sales manager of the Philadelphia 
territory. 


Sheffler-Gross Co., Inc., Philadelphia, has appointed 
Frank B. Conlon sales engineer. Mr. Conlon will spe- 
cialize in sales and engineering with particular refer- 
ence to air conditioning, heating and ventilating. 


Ward Leonard Electric Co., Mount Vernon, N. Y., 


announces a change in address of its Philadelphia office 
to 1600 Arch Street. Frank Beede is district manager. 
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Underground steam conduit MUST hold its shape, 
have permanent structural stability, to retain its effi- 
ciency. Interlocking construction, lengthwise and side- 
wise, enables Ric-wil. Systems to do this. Insulation 
also must hold its shape—not slump away from pipes. 
Dry-paC does just that, as numerous tests have 
proved. If you want your conduit permanently 
STREAMLINED for star performance—get genuine 
Ric-wiL and genuine Dry-paC! 

ere sent ttess with a Eicoek. Tae os Goat en Soe 
service is complete from design to installation and tests, and is 
nationwide. On any subsoil steam conveyance problem—under-supply, 


fuel waste, loss in transit—Ric-wiL) can give you effective assistance. 
Write for complete catalog and test data. 


The RIC-WIL Co., Union Commerce Bldg., Cleveland, Ohio 
New York Agents in principal cities Chicago 
@ Avoid substitutions—insist on genuine 


Ric-wiL Dry-paC Insulation, a trade- 
marked and patented product! 
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CONDUIT SYSTEMS FOR 
UNDERGROUND STEAM PIPES 
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OPERATING 
TYPE 


TWO INSTRUMENTS IN ONE—Com- 
bining atemperature regulator with 
an indicating thermometer gives a 
visual check on the performance 
of the regulator and makes it easy 
to adjust it for the required opera- 
ting temperature. 


EASY TO INSTALL— Both ther- 
mometer and regulator operate 
from the same thermal system. 
Write for Circular 3505 
THE POWERS REGULATOR CO. 
poy ee 
See your phone beox. . 
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installation costs the complete line 


We are the three Williams’ sons—Will, Willie and Bill. 
We will save you time and help you make more money 


on your gravity and air-conditioning installations 
through the use of 


FAVOR-LOX Prefabricated Duct and Fittings. 


Beautiful installations. No bolts or screws needed. 
No loose “S” Hooks or Drive Straps. Minimum of 
cutting. Dealers report installation time cut 50%. 


FAVORITE PIPE and Fittings for Gravity. Com- 


plete line, die-cut. No hammering. Perfect fit, good 
looking installations in less time. 


FREE: Complete, easily understood short method for 
figuring air conditioning jobs. You can complete your 
figures and price job in one hour flat. Write—Dept. 5 
for prices and catalogs. 


THE WILLIAMSON HEATER COMPANY 
CINCINNATI, OHIO 
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NEW TRADE LITERATURE 


Blowers. A standard-size, four-page bulletin No, : 
200-A, illustrating and describing an Economy blower 
with backward float wheels. Gives information on cop. 
struction and capacities. Economy EL ecrric Many. 
FACTURING Co., CHICAGO, ILL. ...0......000.00ccccccceeeeeceeeees... 20 


Controls. A standard-size, 32-page condensed cata. 
log illustrating and describing the Johnson line of auto. 
matic temperature, humidity and air conditioning cop- 
trols. The purpose of the catalog is to indicate in a 
general, non-technical manner the fields of actiy; 
served by the Johnson Service Company and the John- 
son Temperature Regulating Company of Canada. 
Brief descriptions of a few of the hundreds of devices 


in the Johnson line are included. JoHnson Service 
Co., MILWAUKEE, WIS. .............:ccccesccseeseeesecsceseeecaeaeees 21 


District Steam. A revised, six-page, two-color bul- 
letin, No. 35-70B, on Adsco pipe supports, saddle 
plates, pipe alignment guides and pipe anchors for 
steam and hot water lines. American District Steam 
Co., Nort TonawanpnA, N. Y. 0.0... cece eeteeeeee 22 


Dust Collector. A standard-size, four-page circular, 
RXM, giving complete information on American as- 
sembled type “Dustube” dust collectors. Mechanical: 
features and construction of this collector are explained 
and specifications of all models are listed. THe Amer- 
ICAN Founpry EquipMentT Co., MisHawaka, Inp.....23 


Feed Water Control. A 16-page bulletin, No. 105, 
entitled Three Element Feed Water Control. Bulletin 
describes a system of feed water control which is said 
to accurately measure the feed water flow to the boiler, 
steam flow from the boiler and boiler water level and. 
which functions to control the feed water input so that 


it equals steam output at all times. BarteEy Meter Co., 
CLEVELAND, OxHI0 24 


Flexible Couplings. A standard-size, 14-page catalog 
describing the L-R flexible couplings. Gives informa- 
tion on the construction features, uses, ratings, list — 
prices and dimensions on the complete line of L-R 
equipment. Loveyoy FLex1sLteE Coupiinc Co., CHIcaco,: ~ 


Flow Control. A standard-size, 16-page bulletin No. ~ 
517, describing the Illinois steam flow control valves 
including the type M for manual control; type I, a 
purely automatic electrically operated type; type L, 
automatically operated manual type; and type A, a 
pneumatically operated automatic or manual control 
type. The bulletin includes complete descriptions of 
these valves together with information on their con- 
struction, operation, characteristics, and diagrams, 
Intino1s ENGINEERING Co., Cuicaco, ILL. ...............- 26 


Heating Systems. A standard-size, 12-page bulletin 
No. 16, in color, describing the company’s selective 
pressure control systems for low pressure boiler installa- 
tions. The bulletin includes a complete description of 
the systems, how they work, and photographs of actual 
installations showing the different parts, and of typical 
large buildings where they have been applied, a guide 
table, temperature charts, and a schematic hook-up of a 
system. Intinorts EncrneertNc Co., Cuicaco, Itt. ......27 


Instruments. A standard-size, 24-page catalog, K, 
describing the Friez line of controlling, measuring and 
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recording instruments for use in automatic heating, 
refrigerating and air conditioning industries. Main fea- 
tures of this catalog are the new reduced prices, hy- 
draulic action controls, deluxe humidistats and thermo- 
stats, gas valves and stoker control sets. Juxien P. 


Frizz & Sons, Battimore, Mp. .............-.:eeeeeereee 28 


Motorized Valves. A standard-size, 10-page bulletin 
No. 62, describing the company’s line of on and off 
motorized valves which have a wide range of applica- 
tion for automatic control of steam temperatures and 
pressures to prevent overheating and conserve steam; 
to control fluid levels, and to regulate flow in hot water 
heating systems. The bulletin describes the three avail- 
able types and gives dimensional capacities and steam 
and electrical characteristics of the different units, to- 
gether with diagrams in color showing hook-ups for the 
different types of applications. Inuinors ENGINEERING 
i CI, TS ise cosigsicsiersasccnsapanesinnisnseatoncesbslGieny 29 


Pumps. A 233-page flexible bound pump data book 
prepared for the designer and user of pumps. Book is 
intended to be a guide for the solution of all types of 
pump problems. The first part of the book deals with 
various classes of pumps while the second part is de- 
voted to tabular hydraulic data including the following: 
Flow in pipes; pump installations; pipe and fitting 
data; electrical tables; operating efficiencies and costs; 
data for calculation of capacities for buildings; and 
boiler feeding. Copies are available to engineers and 
pump users making application on their company let- 
terhead; for others the price is 60 cents. Economy 
Pumps, Inc., HAMILTON, OHIO .............00cccccccccceeeeeeee 30 


Refrigerating Equipment. A standard-size, 32-page, 
two-color catalog illustrating and describing the 1939 


Brunner line of refrigerating equipment. Gives infor- 
mation on the features, specifications, and capacity of 
condensing units ranging in size from % to 15 hp. The 
last seven pages of the catalog are devoted to general 
engineering data and design. BruNNER MANUFACTUR- 
ine: Co., Uracaiy Ne Sie iesisncecicceseccchectoreps persastenncauuaaignaah 31 


Steam Traps. A standard-size, eight-page bulletin, 
No. 439, illustrating and describing the Nicholson in- 
dustrial steam trap. Gives information on the principal 
features, applications and sizes available. Also includes 
recommended piping diagrams and typical applications. 
W. H. Nicuotson & Co., Witxes-Barre, Pa............. 32 


Unit Heaters. A standard-size, four-page bulletin, 


No. 300, illustrating and describing the Economy unit 
heater. Gives information on construction and per- 
formance. Economy Exectrric MANuracturinc. Co., 
Carmen Tass o.jcsecsinnisiptcinncetiareecsindenanieeedeaaiaml 33 





TO OBTAIN COPIES OF TRADE LITERATURE listed in 
this issue, circle on the list below the publications wanted, 
using the item number at the end of each review; fill in 
your name and address, mail to 
HEATING & VENTILATING 
148 Lafayette St., New York, N. Y. 


20 21 22 23 24 25 26 27 28 29 30 31 32 33 


(This service available only to engineers or executives) 


Name ..........006 eccceccccccccsccece eccccccccccctcceces 
Vein vc ocescccuess 40eeeeebseedsaneninin cetdeceecee ese 
PU Gi cc ckteccddecdnesceacdataatbeier eosade ocecscceectcee 
Business Address ............cccccceccccecs cccewccce cocee 








“YOU'RE SURE of QUIET and 
FIRE-SAFETY. ..tHOSE DUCTS ARE 


LINED WITH J-M AIRACOUSTIC SHEETS” 


OISY air-conditioning ducts Aijracoustic Sheets cannot burn 
can be annoying . . .and_ orcontribute to the spread of fire. 
ducts that are not completely firee And, being highly moisture re- 
proofed present a definite hazard. sistant, they provide maximum 
Yet you can avoid both of these protection against damage caused 
dangers . . . assure complete cus- by excessive humidity. 
tomer satisfaction . . . by install- 
ing ducts lined with J-M Air- are strong and durable, yet light 
acoustic Sheets. 
This modern duct lining dle, they make good-sized reduc- 
absorbs more than 70% of _ tions in installation costs. For full 
all sounds in the duct. En- details, write Johns-Manville, 22 
tirely mineral in composition, 


In addition, Airacoustic Sheets 


in weight. Easy to apply and han- 


East 40th St., New York, N. Y. 





aU Ke) slattiatelabalire 


NO FIRE HAZARD or complaints about 
noisy ducts when you use J-M Airacoustic 
Sheets for linings. This mineral lining cannot 
burn or contribute to the spread of fire. . . ab- 
sorbs more than 70% of all sound in the ducts. 
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AIRACOUSTIC SHEETS 


FOR DUCT LININGS 
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